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(ill ^CH|| yfSftfNS tC’SC^' I 

JTCWSf^fN p!CVrC-f 

?{N I ‘i!^ ^^'firk'S 'si[c>i'»i i 

%?1J1 I <i)?f T^1 ^f?' ^ff'® Plf^fl 

t^c^trn Prc^iaiiT i 

vji«* >}tifi ^i-% >fi:^jisf'»?N ^1^ 

'•i«fii-’iwn I c«fc¥t 

fvspf '5f«i)’?' fki^-^ I 

5^^-uaji ’(cw'« p5Pi »f5p\5i 
>srir4H[ I ntc«i 

wfeK 

f»f^ PimPrafsi^ c«tt^ 


<5j¥‘i I 

^i'C'^ '^»f»t'^lW1 P-'c^ 

*i^fp5 fn, 

m 

P?C>'9fC»?^'9 5}>S|fpr^s I iS>«'' ’TtW. 

P'SfPl^iNaiS »t^Jljf?iif^ C^ 

"Sf^lTK^C^ '®filt''(lffil pj. 

'iPs ^?I1 ^IT. 'StCfS i|W 

sjC^sr^ilf*^ •sigr-'SH I pDpf Jf^jss 

JT5?1 P’SJt'llCWfl Nns C"^^!*1 'JP’I. 'flJI-pT 

^’ffP ’trap's f^W~*lfW'« 

^tw cHr^ >it?r»iT, 9 '»!?!i:«ii*fi c*ia 

Pbfn I 

>itw fPi^[-si P'stP'si^i^ ’Tr*iars?t«t:^ 

‘f<'®fiift>1’^’ '<^*1 ■<?(:?; -^5 

3FfS >T'C»lt*f'*f I isair JTtW flDpI 

r'^ i 

vi)^ Ji'iit^'Q *3^c^r^ I 

^1r\s ’liifcsi^ ^“tr-iF 

HfP:"® ^P"5 I 

>S!a<te y[i(f! cvli:^ siH >fC®TW''?t*il 

'<ftSf P'S!- 

'KfiTi F<c*f^ feaf* >ff<fi( I 

Vf*ts! « ilt^r’-ei 51<p51 f<^(:?!| 

I CW 

^il^Tlf^ir '^im. c^»ipf 

I Pt’srwr^^r-is Jicn 

f^Pi ^VK~ 

%9i'*r I 

^a<»» Vim PmRi- 

i>pT 5[i:s6jwsitv(^-^ 'switn^nn Pi^ 

'W fnw?^ cii? »isf^=?t4l 

» 

K?t5r I c>1^ f«f^ ^S91?affl’ 
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r^'sfc^ '«t5 f-t'O '<9 f^ic^ 

.&S|| JT«t? f«f^ f^Tsifs^ m I 

>ftc^ ^tifs fvef-i 

®rT?f ‘<tPr?ll^ I ’flc^ ^t'<'5 

’f^'Tcvc^^ ■'srftf^ 9a fi(“ic^ ta 

f^^fci^-fl ^T'C'i’^^fi 'd c»i\R!^ 

'^l C?5? I 

iitf«t?fti9 sf'hJi:^ f^^5i[s?-5#i Tsmifn^ 

J!C'sT!Bi^N I 

c'-*ptsif^^ 'srnt'SfJT ?;^i 

f-^ I 5Jt‘9||^»fC*f f^stiT-f“l=SFt Vfts 

^T'h^^fcg '2Tb'f«T® ??f, C>f| ^^-S'lr 

5Ttt^ ^feispfSl^ fsf^ 

2fr«4l I y£l^ 

^S r<S!ti3’ 

<5f|i^ f^’sati? Jirsjar^N 

^ni-t 'iftf'5 I 


siTf I 

—til ^sfl c^TM^T ^T^T, *Ift^'S^^1> 

'<^ar« ^ ^r*! cTf-r-f^c^-t? 

*lt5!5i ‘*1^1 ^ C^CSfC^— 

C®Hf2f jf-sij I 

«ti( SiVf^^^t'^ 'SCI '®it*f^ I 

>ic^Tafi?N(:^ ^f<fi 'si'sw^tc^ 

^csl '<^1 

fsfir ^ «f^1 I 

31C^T3f^fr« '«R*f1*1 *it5^ 

JiC'STSfi^W^ '^1'< ^V<C^ 

’^t^f fCK^ I * 

^C?(^ JTC'sT^^tC'*!^ 5Tf*fs^4| 
<li1 »jfs '»ft®r 

^9\— 

“<1’9 c'T^’s “H '•i>if=sf ^ ’ I 





nr^Tarsrrm 

nfww^T, 

1- *Srac*l ’I'M^'Il 

■^t^tC« I 'Sffjjfsj ^tCW >^15 iRtt 

f??—C^ST 5(1, ■®(fr*r 

^^W5( I n^fi '5(trn, 
■'srcTf Tin Jic^F i 

^’TSf f?'f;'icq-^ W C3!r%r( 

'«(tf^ c4%?j I C5sr%?i 

^t'?iK i^5ifc^5( I 

c«%’ e ‘?[T'n ^f-sK 

c«n:^ ?i'«rm ^f%5(a^ i 

, '»f’.“i '5f?‘i I 

C^\r.^ -‘^tl^ .iJCJf iT?iC?ii?, »J:?( 

"sifsit^ I ^iS 

f^9!5f PC<11 '6 ^fBCtr “SI WCB^^f 

?c«ii I «r5r*5T5(t’?a! ^r^f»'® i 

"5rft4r|5( f?(5st:(-wnc^ c^rf^« ^i^- 
'ttc^ I '3(t^ ^fii*r (1 m 
5iJ(jla JT5(tw*r '« 'sft^w^*! <er^'?? ?nr c^ ^ 
f^% I ?!'«c=(a c^fi-jft^jg 

'6 >rwt?i 'ttc’P c’tH^ 

sffb^ ^<(t^5T I ^}§ ^’sff^sfsrw 

‘fli ^ ^ntf^ 

I ?jftsr!(t«t fe'5,5r’frf« 

5( 1 n^ »(r? 

^?c^, c^ FP(c^ m ^ 


'SftcT^r-f^- iTfTO ■« f^twij 

^fi(?:?i“f5(, sff‘<iT—'ii^ ^tr-sTw 

I f*fft*Jtl!f<I 5(^A 'it'Sj -ilJI?! 

»if’n it^c=j c*T«!^t3?t^ ^tci^ I 

’ffn^, ■^Kf<'5)l, ^>Ttll5(, ’‘ff'?l?(f^?l| 'fiff %'?,' 

’T»lt5( I ’TlfS'.'®!, ^ 

■•arn'^tfn%c«'« 'si5?iiN 

^r^t'Q «(tt^ I 

^r^i. ^fdi ^'^c(^c^l'5^ cn 

nfiR I c^ s^fii 'ttij ?>iwaif nf^bi—if?i^, 
nc^fTfflt, w'f'Sfift, 

csffj^^ 35Pr>I I if]W -si'af-S 

5!j:«f 5friTcwa «f«i»i 'S(f9iicn< 

f^^is'rfe f^af^' I |iff4^'. fsfH i^rif 

nc?c?5( c^'it F9ift?F!ihi ^«i^, ffi 

>1*(^ n:*)f^ f^5(l lr-^,» Slt|?i •fK 

CtC^ ®(t5rC®5l C?^1 

I >f^’?1nc5('9 fe9|i( 51*1 f5f ^«,n^ i 

c^^H®l, ’ffsT-^tw^fi, '«rt^l,’ 

’in ^1, ^ai—c^ 5(11 '«r^iF 

fsfiT ^«r“>f«nf-R?ifr>r 

sfw fipfisT xrcfer? mw 

f^nr^i I 

^-^z^zw ’T’^f c^itz^^.w^snC 

Ifaj 'e fi{9pfs(^c^ 







I sf^rr? 

t^SfR f^51 Wf^l I 

«f>r|5[f^ csr«n ^fii •Aft’? i 

■sif^li?^! ?Ft:^ nwhr-^ w 
^ncwi! -^fc^r wf3! ^frf, ^rcwaf. 

ii|5 sjffT ¥*«fl, 

^U sfC'fT '-^'c^i^ 
^j:?r Ci^Rc^rii '^Ts^ i c^ 

i?c5? ’rPr^%, c^»t^r—‘ffe, 

^f?ff>r, 5f?f-fc’i^ ^R»u- 

^T«f ¥’1 ?A I iii^ t?F[ nK ^r«icw 
T!ii^ ail faiC5 C^f'IC'?— 
^ii<j <ntc^ c£r5i*fi ff?i i 

^«rai"<3 ■silsi^j '^Cfl?! -^tTI I JTC'Sjaf 

^Tf^T ^farf:® I '<T^^J 

"srtsftCtfil ^t#|? ?t®N I 

«fc^ ’ff’icsl ^fli m iflffel ’5(f3 bMI fifc^ 

sif5!r’«ffai^i cl?i <i^c^ ctfeni 

«TC''5 aff] I 

^h5^fr^ ^Htar cnr® s(f?i 

orent I i.i:»f c^fwa m 

^--K^ n'fNf, ^'mif f^f^; cmtis 

’fTf^ri (:'^'''fsit^ fwa ^®fr!F 
cm I mm ^c^ijsr i 

5it^fwi ?“r-5it(:^i '®*i 

I ’sft? (ii¥f?5T f^“ft?9t, wu 
^■'STtf^ ^m^\ c^W® sitfSf c^f«i 

l?«ff cm I 

^ff« c^Nt^ ’F'c?r ^r^iT c*i| 

'^Tt^tfif c^tc^f 5?t?iri:s{i cm, c^ P^f 

«it^p*f! 'sfrsir^^ ciir»ic^^i 

‘'Sit?'«{535f7?'5 «rf% 


>r^^Tt5 'il¥f^C«r 4?755 

!^t75: I 'srtf? ?5lf? *f¥fir 5f5 'Slfcn^f? 

^51, 555 i!Cfi~n?i ^t73r5 57¥ ’rt^? 

ff5f f I 

n^t<5)5t5 ?7^jar 5t¥7^ ¥7?¥ ^f575 i 
^7^ 5??5tW¥t7Sl ¥5tjft ®t51 ¥7Wfe^?l 
555^5, ^5135=^5, 5^1 ?75 f^fl^ I 

^5|r®'e5t5 5t5f5 I c^f? 57?5 ‘In Memori- 
um’ ? 5 ^ I ¥t5t5 5®7? f573r?7^? 5Tt&- 
fnf?, 5jtf35f%, f?l5755 ‘Decline & fall of 
the Roman Empire’ I f33tfe ^5t¥t5 

¥37®? ^t?t7^!t?1 I 3f^5, 3^175^3 3^?t5^ 
553t3 n^® I 5?7^^ ^^t733 

ntir nR7'®5 f35f'3fq, 3?t5?, 55K-f3®| 
cm ¥73f|7si5 I ^t5t3 5^ 5^753 ¥f7?3 
' '9 f5i^-Cat%3 lt^7?5 C ®1 ’i'?t7®5l, ^^733 
¥t7?3 C¥t5 C¥r? ^I^37¥'Q 5^1 Cv:f575 Q 
m f^rf575 f57^'? I '5^,1^ ’I3^¥f3 n73 
®f® ?3r3 ¥t7’rl C“I3 ¥37?!? 
®fJt5tfqfS¥Tt?l f^'e75i|., C57'97^7¥3 3?t5? I 
55? 7«ff57®l% ¥7^7^ ^55 733%C^ 

57?!?, ®55 'ait5t<t #t5 ¥t7? 

?7®T3'7¥ 757¥ 557® ?l 1>r75 f57«f5 5t7»t 
|75 555f5 5T5’?1 ¥375? I ^T3 57®, 57mar3 
5S^? ¥73 7“f55t3 ?3¥t3 ff5 ?1, I|ti37f3 
5575f^^5 5^73 ~^l753 578? 55^5 ®r?t55!l¥ 
'St55t75 fe® ¥375 I '?5-¥7575^ 5®5t3 555 
'9 3¥5 f53r^ ¥31 ¥^115 ff5 ’®t3—5i{t?C5if 
f5¥7¥3l si 5^ ¥37«? I f3^7t7¥ 5f753 
5t#t f^75 5t3tf5?5Jt^ «ft5St 75'e5l, 5^t3 
53 5%l 573 ¥rt35 C551—^t353 3t^ CW75 
5^51 Tm ^?t?^¥l 5¥t75 ^t5t7f3 5t#t 

9IC? 5t? ^ 5S1W5 ¥rf575 3tfar 'fl¥^3 53 
5tft f¥737I? ¥^f5? I 5tWl—5»5f^ 5t^ 
5 t? ¥37^?, ^tf35f¥, ?#i§«r5t5'9 5t75 
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(f^«rjr'« ffess^pa ?rrfN4^ ?it?[)— 

• 

^*itJii)tc?i c^'N' fwc^^ I c^5f ^r?t 

>r^C5nr cwfwtc^ii ^tssi c?wf?r (c^i) i 
csri '«it55f<r cm 

c^rmfjp I «rff^ ’T'^it^ 

’TN wa^r 

>r!frs I «if*ft?r ^t-c?i”, 

“c'5t*it^ 'sf^sf m ?ra”— 

m c^tup ^t^tctti 

■8f^c»i '«iliit»ii I '.ill jRji ^i:®jC9r^ 

m ^ta^tc^Ti c“f«fTrtr i -sitsit?! 

I f^fil 

'sf^f ^fsi 'wt'O^it^ <4^15 ftfwsT 

JTcwsrc^ I "sit^Q c^f5 f^Pi >T^if cmzw^ 

I ?iv5 ?rt^tJr c^f^M- 

iT^iir cJT^rfc^ I 

^ftfiT 'f ^?r c?f^r''5 JTc^xcsff? 

^'*rir sitPf^ ®f3i 

C^^ ^?!1 'Bjfs{tctf?f ^fft I ’TrC^T 

c^ar, c»i^tu^'« % c^^f^ ^fsitii wftn 
I f«f^ ‘fl’fiT <ii^sraT i:^<t^ 

'Q ^ftsraifm fsfw’Tfw^f^r 'srsr'$>i i 

Tft»fi *rz^ c^Mtz^w i =!rt<i9it-^ 

*rtf>r^ nsi cm «F?it5 
jq'^1 firt?tf^^ C4^j‘n I «iTsili:*f<j 

I c>T c«r?rii ^fm- 

f?*! nc'sjarc^ nf3¥ti5 i 

•ff«^tl5!l arN teftjsR "S[%!?1'’ I «rsf3T 

JT^srjt^ 'f f^«1 cm Fcefj— 

f%« w 

-rtf^ f*{^f 


nfcfC'i ^f*iTn «iti:?!«ii w%— 

-ftC’Sl's^^ Sfg-W 

9Z^ II 

■«fk ^'N1 

'Sfai'-^ f^:S ( ), CJfa? ( ^PrT5l ), 

sit^P« '« '«rsitw 

^cafc^ I ’TC'siw f^i:»rf^t*?(ar 'tt^ 

^t^rfa? <Ptf?^I “'Sfa? 'S 

'srf^gi Tjjjsfi? Tsrtx^r w 

■^ar c¥t^fca?t?i y\zmw^ srnff i 

^®I1—‘ai%nr f«af ^1 bN JTn^TTI ?f’jr9 
m 5a 5T^^Tt«f^ ^tw 

I 

rMz^'^. ’r:iiTCsr?i «rr®'®t?r ^’fi f"W5p 

i a^a w <i)Sf. 
iflTr-far ^K jpat^af, c?aff c^tz^nU sfararr^p 
?it#ti:« 'sifarc^ I fsft ftirnai 
c®^ «iTf¥l^c^^ cisfaitai:«i?i *Ta 

arta’n mTatfe^ra? ffra*ii 
?p^r®ar ai^fC^ 1 ’fH 

m ^fa?!:^ cnc^t '«[»frH5P >iiaT. 

*rfa¥ w ?acfar 

?u steals «Tfc® i arf« 

'Bit«r'‘5f^r i 

nlt’Fr^ aif m c^vf ntifat 
aTC«J5C^ 'Q ar^faj-fl apt!»Jr 3T?HtlS^ 

arta^T 5pc»ic^ 

sre^Kaf?! af?nt^, afaint^ « afsPTt’jf^’FaiJ 
ncffj ^r^iar—ci(?i!it«r *ft?i, wfar 

c^rfjj, ®rc=Tar ?^«rarf?, af%n , 

c^*ff®i fm, c^pp: mt 9 

ar^«lts{f^l aai caf afarwi ''fl% s«f i?* 
W i , 



Sitif 


> * 

’Sim 

c-it^ei fwm 

’T’^ttf‘1, ^11 I 

f^C'Wif ^t% 'Q Cbit?! fsf^ >I"*’i7 

^f^rs, c<«icf nrf cm 

i^f^ff6?,<‘i?r wrg <iT^^t^ >^^?ifF?:?iif ^fKl 
(Nernst Lamp) I fiF!l( 

flr^i^r ^ra«ic?fMr ^f:^, 

I y\\\\ 

> sfCar 'srft’fl^lf*!- 

I '.ill' ^1^ ^«if^ :^?f?i|-^^»f 

^S lil^F f^^s 

»(Fff I tsiNN Wfifl 

^rf'^T] e f^?i*i ??:qs 

I >i5in 

5Fc?iJi I 

C’l^^ ftvfTi CiT<t^ 
ttij '«ltsl SfCSf 

^r?f*ic^h!T i ?c?ii 

C^lf?f, ^t?I 

fn'^i-‘^f^^t*ffi c»it^ I 
^«fi f^“6?il wtcsfsr I (fit 5Tf*if« 

'S CMlvr^I ^C’tl ^c^’9 

Ctfl-!?! 51 r^ i <1S ‘TNI fk^ 

nff N nt?ti, csjf^sf srtcsi I 

(:»i«rri:i’ii ^T[?ft»f, ^iri^ cm, 

cffsi c®f^i, ''®^?!i^f^ cm '6 cnfnc^i 

oitfi I 3!tsi^14t f^«i'i ^tii 

f^“spl ^f^- 


[ >1-1 iJj JTWl^ 

I 

ii^f) ■<fci '«i‘i:??[ '^tcisi 

'^:sr ’Si'^ i 

^fc^TSf 's '«t?r ’sitjl-gr c®?:^ 

I ^f^“f f^’?, 

f^5i cf“f?r ^511 

3TC'5‘;i^<? c^f^nfTT I 

5f^f?r *ri'^is 'tt^ c^\^~ 

JTsif =?i£i I ’??•. 

’fC^^'TffS '2f5|f?is Zeits- 

crift fur Physik-il^ ^NjC*! I 

^j’«j5r Phil. 

Mag-^ ; ?FJiff3 ^tC's ^ I 

I '^sif^-nc^ fspf '®tr<^ 

r® '<3 '®!'3 
3Ttf^^ I 

C3T «ii ?.C5 'sit:^ «ftsft3i 

»iR I is5,« 'mm c=f^^t^ sit^ I ‘2f5'« 

%« c-tJiwrf^ C^C¥ *t?1 
njffawi piemen sTmtafs ’ic!? 

C5T«rtC5T, c?tdc^ I 

5f«Fi c^z^ f®f^ '^tzm ‘iJtRn'^ I 

c?^i 1?!:^ I ^'tfH 

"srtC’rl, ^Tt^fsT '« C?^C^ 'Q 

f-f’fC'S I c?c*f ’f3i*nr«3r c¥®t wt^rsfs) 

’Sf^r^TtPi^ 5iW^! «n:^t«( 

'8it??^C5ir ^tsr cnc?(%tn c^t5^c»n 

c^ >»^8-'i)?f c*f^n5 I 
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CfCfe C^rCT? I JTCST^ s[r»fl‘J|- 

’TCSf Cf^l 5Fr?[ ^f<T Cf?«fC?^r?[C^ '^• 

T-srr^iT I jfKf^ 's 5«ft C"K^jf? 

cEj^r^r «irfK \c^ rm\ 

«f^r® xr^ctT I fe? 'iicn ^Nffi ^tNet 
c«jc^r^ I cjf rr*T ^‘ci 
?5 ^cfr wW^i ffi:?[ ciff^ fft 

C’f’^l J?it^ 5f^ ai?fsi iJkl ^Isj^p *’!«:§!, 

I ^ifr, 

■«it«ii:n, iif^i c?:?i c^rc? ??ik ^ii> i 
•■^^ilv ^c^rcsTff 'fM^nr i c^R—*!ff>r 
'5hf5 c^»n ‘fef%f*ni ^f»if®!ii’ 

^Nk^ wsEir—'oTk^’N’ 5p3iii->[ 4iic^ I 
c-ik^hi trs^i c^Rfi c'-iic^ 'Sif^i 
%f^fM =iir^n tr.f^ .iif^ra i 

Ziit-f. Phy-vi] Sf^p-fft'S 

5IS^TJT=fF^^ <'A\^-f^^^ =5:Clf^ I 

®?k^N'©r^fk ^s-ii =^w "sifsik^ f'fC'S 
?k^i, cnr^i^fg -<^fg ff I f^Ji^fig j^sii^s^, 
C'Ti'Jl' 4?^ '« fvf:^ c?[ 

>fi|f«rM 1 '<i ■Sff^i^’^i'lkilt? 

^ifn ft^icTf ?:?r i 

«k^ <^1 

nk^ Pjsiff I ^r^f- 

■<Frff c-f^ ^f^cf cfWf« 

^ffni ijffi '^C3f ¥5ir® 

=*F?:tf ^f=T^f5r, 'sifg 
>ii^ ?tc^5i*'fr^ ^=11 f»i '^iti «ifw— 

^1 BftiTk-tNkT^ ^k^ I '®rk5ff 

fJtif -iicJi- '0 ^rf^ c’Tf^iT tk 
«rr»rk f^’stPcsihciftt 

^r^>{5ik’^fnf^ ’^t?i 

at>T~’?ci3a nTtfac^r i 

>&«% =sic<? ‘nf^ki?’ 


f^f^, 5F^^f?r i 

*n'-‘^r'5hf?r ^Tkm 

r.\}h I C^'ti>iT '<1 ■^ifks'll'f <pfT^1 '« '©t’f 
sfJlH^f-S ’TnfktTif f^’tClsJ 

sTETk^T 5 ^:cii?t I m «tkw 
01, ‘<j!§if oikr ^i 

3Ti|^?l ^RS>.f^ ^1 Pl'fEl ^■•^1 

’Ik I ^'fPs -?i‘4‘kc<i> ‘W 
J]Sff§5fjL,;s|-0'l Uc^K^ if-I^H I nc^f kt^r 
'iiV nfski 'Sfk!c«f^ cU^'i srkti i 
fks^ n'T'iM "sik ^■'p I 

nikf 5 |s(C5i<® ^SfiTsi "siN I, ¥m‘li? 

^l<Pi'C‘‘k C5R m I 

^tltc® ^T'l ^^k^i 'f’CTf^l^ ^k^^ 

'ii'F, ■'5?c‘sr 

R'^k'Sf^K «rk m' i ’fprr'® 

f^r*; 0 ’rPiii 4T?t*i 

I k^'^kiJ ^i ^cm'' 

fii'^, ^'f^-'-fNk^r?! f<r«i?fk'&iT 

bk^ikc-p sr*. -^'^fs'i 

?'5 ^fc’iik’t fH<fti«i ■fji) 

^k! Pp"^ Hrk>k 'k'^U’T src^f^lS 
f?>]KkfH «i 0 c^i’k^i ft<ir ^51 
31^T I 'il'P^I 015(iT 

-sik^". ^R¥k^5 

I ’fiftT^J -0 I 

0 b'K .^csK'f '«rf«wfir, ^tci) 

^1 1 ‘'^ffiT %t^ 

I c^rr?!! ^fEs Itf C5?iis fifc?i ^t#t 
bff^a ^t0Efi *!k «*» 5rf^?i c^cn.f^i 
cbhfl ami nift 5t5ik'a ^c®! nt#ta 
t^c? . cw ■‘•ac^r 

mj ’fta cant a? 'jssp^t %k near ^tac^ 1 
sitai ajtak cacna 



'8 wssftii i nwt 


I ntfta m 

n^jf 5FC5ST :ff>r^r>f « sut^Qa^ii 
■’TFi^ sfatc’i ’fTrc^r^ « ^fsrfsr 

f^^fnA- 9W11 c«'^nfe5 
(Radiation) f^fc^ 4'f^^r 

^um arA, '2f55 f^saf^i 

si^JJT aplSf^^Tr® C?f?t I C^t>T 

'e ^Igftsi' I 

c<r^i^jiTrwijf n\w 

c^i, C'sc^tsf^ 

-^f^m ^1 CvS^^stfWfa ^\^ 

"stiii I f^>r^*r 

c’ff*! c^. at? 

ft'fi •^(:?is? I ^ciT '5{i^={’^rt^ cn^ 
^if?F^rs ^CJi 5FC^if I fsfiir C^^tze^ 

—'e c^3f ^v5C5-< ?r?‘*{ sitf^^ I -<&iiw~ 
■<fn vs iimtfn 'sirm 

sff^d '-^1 ^r^ii 

I 

viiMH c^f^T "^ftf 

>r>i^ ^cai^, «}cn^l =?igi5g 

sftflrcH I 
bll 

>ft»iS<p =^?>51 «fjf-3Ti(t «rt|ir- 

'« ^t!:<(>' 

4r<fjr« ^-3ifii 4]^ 

3Nn f^^itcii’s f<aij I 

or^tc»w~'»rfi:^t^ cw ^ 

^5, C'S^lfsT vs 

ntw mm^ 


^?fc«ii c«ft’’r-’i*i^ ^35 <ii^ I <$n ^ cwfn 
ve i^iit^ 'STf'ii jfsrt ’?3f 'sr^tf^is 

i»fj;!?f I jfjT?! 

^ c«r%i:^ cvf«n c^ i ^tai ca-fn- 
sfift ^car? 'ss{iff;f, s^ts? cat^r^T; 'sita 
^fai ^cara ^sf^, ^tc^a ^t*f ^c^l 

ca'faa^i atfa’ia ^Iot 
liiaf a^3ta catJT->r*it fafaa 
faaa*i fife® f’fea ac^ifesis?—sjc^f ^ai ata*, 
^|5 «it'e^, ata atar f®ai§ \f6c^ 

anfe® afca i ffw’rf'rr^a f^caa ae® 'sit^ 
a^a ^ntca '^“iS'Qfe! aKi afa, afa ®fai lia 
a^affa i afa ®fai a^eaa fia, 
®ra afai a fa ak ^fa ^ntea i atatsr 
'8 at*?® caea^ '®ia’s cata-aall®'? 

afaii^^ ^a ai i aai aeal ca, vat m 
-aa^i ’afffa '£ffafaa f^eacaa f®f®e¥ '«^aw 
aca cafa-aait aisriS a1^® ?caew i 

5Ff^ '8 3ffe#c® ^a^a a^flSea i>'f¥l f<i’^- 
raaitacaf^ea ^aea f®fa aaKfa®i fa®kaa 
marram na ^^*1 ■«feaa i tt^ta affi- 
aff^ta <pfa'SiP alf^afa 'Jfc-¥ 'safasia ^ca 
ntita cataira i ^a^ «ff^a%r^eaa affcii 
•■^faaa ^caf|c«ia cafa-aat ^C3fa ¥tf^^i 
afaisa^ nca ^ta aft® “f^aft^r” 

^Fcaa ac®j^ef i «rtata a^t^far ca, a^- 
aaca? I^a^f® al apfasa* 'eifatcaf 
atftcaftcaa ‘a%ca’ aatcateata mw i tf®- 

’^ca ‘aftscaa’ ^lifa r®ft aftraft ‘a^-aal^ 

aft®’ nc® ?ca ®i '»{tafc^ afffteifteaa i 
aataaca ‘after?’ vsitafa caai “ftanfteraa” 
aatcaftai ^a I acaac®j9r aff^- 
ftrar®caa ^atetr^a a? *»[a?® afraa i 
hwfftaf aaaff® ^sfaa's ^®at ^pra ftc® 
ac®Tcara '8tr<^!? aataa^ ^ fta aafta? 



* * 


5?:iRCf i ■i»W?r 

^fiT •fw® c*if^^ ’“ir^ci 

B?csr I 

’Ttcif^ c^t»f fwc^ 'ii^fs m-ai ■«^fftc*i^i 

I f^' 

^13 '« ¥C«C^S(, !«fil 

f?C« I 

«rst?it*r sits;^ >fr*(j»i« nf<iM 

■« '®)r®5i®tc’p' I ^,N1 

fC^liT '^[^I W’hT^'fl i njff^f^'Q, 

^tsrrn, *iTr=^«cT?i, csic«5c«^¥, ^ft^^i- 

c^f^, 

^Pjs ^3if N I 

JjC^jyQ i 

nsfil'Q '§tC??Tt *fC*tT I 5f^*i 

C^T ’i^ f<®StC5!‘^ ■‘PC'SC^, 

f^istOT "sisr^ir® >![!<'■$ <PTiji:i I 


^tii ’itf<<p 

Pr^I«>«f^I, Cbh'F^, 

■« WfSf #I?M <£|'?f5 ^fia 
sir'il >Tt1(.«'l^^ '« 

^U'^rcii Cbcafe^*^ f f<pl5 #H 

>!^*|iiefa'l ■« Ti(>f*^< ~m I 

3Tl^f5ra^®l!i >ii| > 1^-15 -s 

'sj’i'^j'ffii Ifat^paj^ia ^c?7 'si^sr 

I ftfiR Picsfa 

ai iTC^Ttsfa cbkfa 
^‘(w U I 'q 

'®ftl'i?’fel?c*(a f®ca1afci?a ia 4^1f"i s i 
^fa^DC'aa anc^ >r¥^'*ta i 
«{tf^ ^rat^-pac'i ■^t“ii ^fa ?rc«jsa 

r.egt ?ca! 

>KsJ^, sfla’j; -itafi: “! •.'. 


'SRTf^ ffa 


‘'siajHas’ ‘ 'p'^ltfSa ia "aiw 
^\^ cat’t 5n ^r*itcffa m] '« 
^f»iat>rfa ntai ’rr'sTariiN 

a^csp cataffta i '«i3rr® 'siaitn^p ai ■'Sf?r 
'siajtn’P =f"ails aja^^ rca-~^tai 

ai f^fa ’•fart^'p ^TC^araN aa 1 

«ftam a^ata ^zm «pai «n:ifa?a 1 
«iaTM¥ fsafa^ ^ '^ta *fl1 aaa 

'^ftvrs '^la'^ ca‘a ^taf '« 

^t^«jf^jf faa atail ^afenai 


«[a]N4' faw '8 c^trtc^fJTa fiiaf4ca> fai^ca 
af>ra fati^ et^ncfa *i!c-r a>!c?pr ^a^at^ 
jt4^c 4 ‘iiC4 ^ii:4 faw ^\z^ faca far« 
"'it’rf6ia I ifc?! bt^ir^a ntc*ta ^a^i 

ai ^csii '^fei >ip;c®r'^ ^sicaa 1 ^fait^c^a a^'t'-a 
c>>ca ^ajtn 4 fsaf^s ^n 4 i:a 

at4C^ nfawa ai 1 fk-^ fsatca^a ^m^ 
« ^tgfa <^4 4 aTa ^f^ca f?csta t 

f«fa ^!»^c?ia “Wc believe in Bose- 
statistics” j ‘sraji’rV f^ala* '^«>«paK 
’altw iTat'ca Ri^a—-a^f-jf'.ajtaca ^m\ 



bs igstsT«/ 


I c^ ‘ill 31 ^Tw f f^'i 

■sri^ ■sf«fjrnr=^^ ic«r 

’sfiif^f I f^’!(tc3r?i ^'■'H 

mf^f^ I c^ 

-Q «{s(3tn«p 4 ■‘Tit’frr^ C'lt^i 

^■'4 =^iTnicvr v^'f®* c^^r £rf?i| 

^Tci ? c»i^fii=f 

31^’llf^ST f^f <C^'^ 'SSlf3(?f1 ’SfKt-Ullt 

'»H « «J>rr?y f¥c^ ^irc^i i 

,£'^ ^^ft-^I sisfil^fJF R 

c''< ^^rf'Oi ^1 

I '«fM8 C^, 

■'«{s(Tfn5? C3T frH a’rrt^T 

CNS[^ ^’VB C^fK- 

>i^’?fjNc3f'e (^11 ) 

c»iif% wtn^ c^i^— 

^1 I 

’Site?! l%I 

^till I ’i?t«ff^’5ii '»I1^ R oqtJf 

«F«4‘'Srs'l C*l\Rl^' ^Itir I '22f‘4»l 

c^pf^if <1 ^tr^f¥-^*fi I ''®1ji‘^‘^ 

'S I ^c^fil Picill «ftli 3TW 
I C£r[^J{ 'Q «(t3}f^iiR '^ffc^ 

LJ1“<‘ 'vStCif^ 5t?rffC¥ ^f:i| ^^z-i 

'^c«\ c>f^i 

's^ 3it?tnT^ ^r<i 

^fB'» I f^'jg 'Bitv^ «i<ifn c^ nf^Nt*i csi\f^=? 

^*rr?i 't'tw? 

nRii'R m I ^?rti& c*i\ra?p 
sffTtsf^T ^•'f’lffl '<151 <^< 

’}ir*i 'sic*f< «r^t< <?! i 


sfHi ^rn •■f<i ?m?f situ 

I «[?r («?!§ JT*it< 

Sft< ts|3T< I ^ft^ f<i^fg tu - 

f<f|r?s| ^ttn CST ^<1 ^t'al ^'f- 
<^si f<^f5csirl «lt^F 

sit< ^«rti <ff<*i <tk^' I 51^ ?Fn^' 

<^t< ^r< -sif® ^‘-n Rfitutf— 

<f*if'®r5i< SI'® Hfij <1 fw:< <*icfr< <it<^ 

SfSI^ <51! ?'t< ‘c<twft<R cs&^’ I 

<k?,f*p, <f*if55f^< '^nU '5i<^f«i ^'i 

^N’ljt’it'-K <f<i <5!^t< '£rt<t^r< sift? I ®fRi 
OK^CSi, ’]■< Csi^f^I^P <5‘|f^ ‘(:<f>R’ 

'5I?ft«, <^-JT^«fTt?R esftST 5t5f, <^<1 

‘C¥f*i«’ -®!<i cspf<->i^<jtiR c^z:^ 

BW ( rijl F'fKl'^ 'S|?f f^F ? 

«! <t^, C<i''CSI>T<t<i ( CS[J[^- 

SIttll f<t‘‘i< «t'f< CSlJjfH ) £ff^ 

rRC'l'Ta 1^ ST?g fft^iffif^l-^ C<cn ^M-/''ff%s| 

f<c<f <tf<‘'® m I ^«ir< ^fi^fg 

C<!-C»|ST<t<fa ^ nf®t<t»l 'S|«ti«v 
fft5itrii^f< c<t^ ^^<-nf%tsf *}tf<® csr<i 
W f% ? ■£ft'!l< ‘%’—<>'f<«l C<r"C‘|Sf^ 

<=^-^NUt?Isi CS|t< I '-4<t< CSfjf^-Qfejij 
sitU aX-jS^ ^<1 '®t<1 <t<f—f<^-C»ls!:i I 
4^ Csisf<tg C^fsT-sf^Ul-^ t3jt< 5t5| 

<®t< ¥?! C<, ^(5 f<^-CSiJf< W'S 

?{f<5t<:^| f^t<f ‘flR® ^t® ntC< 511 I 

C< Sfir c^^)f^^ <fU 

[ nf^t<’t ?t5i1 '®f<^t< v«i?p^ sjtai I 

® 1<’51 (state) m ®k<'8 <f;i1 <r<1 <tw} 
j3?Ftf<sF ntC<-"-<S(t»«1 <f^ C<, ^t<1 

<'5?-n’’»rjT!R csit^r <tiii ^ 

Si1 '8l«it«s'CS(ST<C»i\r51<f«F*ri <ilf^'SK’lt? ^<1^ 

c<^ <tft^5 nlt< =ii—«its[t(i <f^ c<, ^t<i 

CSIW FPitf I «®f?rC-5? <t<^< 



>4 


wtir 


(ill ^{g 3ft,9|j-l>JCii^ 

5C«T I '.«l^f5 

'■*1^ 

'9 ’T^Ji’itii^ i5=?l5 c»]\p7i^ ^*if?:^' 
J)i?f5 c^f-^ <Ii:a^ ^j;s? '<9i1 

C’SfCl) *[tC^ C>I, C^f^-^5ltip ^{fJlCiFl 

=?ftJT ^Tfr^ ^1 i4<ffg vicsj 

fi>‘i 

*1^'^ S «;(4^ c^lff 'sjt^iCJ) ?!if?:;j; fi 
■^[513 c^»fl?:ii 'st^kH!'*; 

^ftri 

^<it«5! mvsf f^fC'^l 
I JlCi? •af’lC'S ¥I5T c^, 

"sr^fRj^ ^f?i I ^fc?9 ’T^Wfi 

'®f^fR[15 Wfil I 'tk ^CH 

??r iiii >|5(?f 

c^jI I ^'t®' JT’r, fi-f^ 

*ftc%^, CJI’TIfJ?! %t' ^C?! c^ c^tJT« 
f^r^f c’fw^ ¥C9ii, 

rsi^fqf- ?|r<f| ?ftifc=T C^P^f ? 51=^C«1s!t C*l 

'SffiTW ! f»f^Tfsif<I iircf?r 

fsf^ I ^?rc^i ^rc^i 

^r#1c« w<—fsfsi^, 

c^t^9 C'fl I 

'il^ C^tHQ f^«l1 f'«?ll 

^f615 5[I I c? C'f'N'e C9lt^ c^ 

sf^s ?|ig<(tir ^1 ^piijc^rsr, 

^f?^tifr«F ctr«iRN c^t^ ^1 ^sif^^- 
^K'ot?! 'Sri5*t 

c«f?itc« ’Tt'e^t^ c^t^ ?fl f^'3f5i®t?iri[?f ^'^- 

’fi^rfsr ^rwt5!?r?l c^t^i 


£tC!lf®r'H ! c>!^l C>I c^1»l'9 

^il! ' 'Sfn^f ^vtf^t^l, 

^lsifn-'»irc?iir*!U ^twi c^^, 

^fC'^ 51 Nl c»f5it<?'9 C5^'^ ^y*f C6<f ^1^1 

■<! '•ilf^^n’1^1 { iJ^Vsi 9!t=^’f'' 

C'Wt^i 5^ “'«i^ 

f% r«|^—5f-5 c^sfii flf ( sfsi’s (f)^ 

^r<i ’«itr»rii ■si’i^'i ifff^cw, 

C^ f<=1?( ’^t3i 511 ^t<5- 

'Sift -sik^-^51'’iNRf55 

5Fr=s1 '?sif^^':51 vilS’ C^, 5i?il 

T<l ) I 

Jjsintl I ^584 Jffi?i • 

>ix?! ?pf^5pf«t^ .I 
5ti:^5i»(f^ Vfjl tg<!|i|^g fi( I 

Tftf^^fT 5;3‘i 5fa c^i 

f^^f'-^f 'fjeit?? 7ic^5i‘n 5p?f(:-siT, «ff^ 

'9 551^ % 5^i I 

4 ai T5i*iTMifc*r^i nr^i^'n 

5p^cm 5-^, f%i[ ^BjifjK'f yrc'®TS'5ft'< ■•5[^3 

<i!^5it^ «rf>fc^5i I C5F 

c^t^t f<5ic^ 5ptiEf ^3^^, wKm ^1 'wNi 
flq ^q^s, 5fi:>!|F^ fj)f.f 

I *T*(5 fit:? 

'»i?tK 5P f??fsii;'5tc? cnfsi'-tf? Jpsrsii i 
fsa ?Tn??i «ft? >i?nl 
?? I 

?:tC?? f??5!®l %i I w 

f?5|!tC5j? rWC^—'ill 51*?? C?“f 1|t^ ■»f<(Ji- 

n:?i? ■^ir? i m- 

C^tC’f? iD«r5i '5i?jt’im ft^1— 

nt^^f’T, ’tfiW, <t9?W^1 



'em '8 f5rwt5( [ 

i 

’J’^ui’l'l uilCH bWC^'H I C>l»l*? ■'t'CiJ ’fC«itC?I 


fifiT 5Ft®f ^rW'S 'SlfJTClS ^t«f1 

wt, c^s[P( '«l‘tT ’ll 'sfsr 

’I’R 

C^r^tC-T ‘-?fi’I“! ii? I 

cn 9^, 'Sfr?tfn-'sft]:?if5iil?i 

w ¥.?r '-^i I w 

^c?? 55iJ:;T?r9 

’fnJi:^"|:f 'SIW’f' >j'‘f^ 5!r I <3 

'srfJl ’F®!! n®ll C’fC* 

ntr? I 5? I ^»ti <41 

•f%-5=f f^cl I 

(£!5F^^ ®ffb-5 '»l«fjfnc^il I 

fsft «[<(jtn?:¥?r jtc? 

'SltCfltb^ll ^?JC« T>N--5I'»rj1 ? '«f«<Jt^’F 

^rt'fc^r ^^csrir— 

F( ■« w^iC’ilt’f 'siNJtfl^ ’FW 
fV ’sftcJifsin 
^t=i[t^ ¥fra31 3tnci— 
^n] 'STfcs^f^:?! -5[tf^ 

Cb^f ’T^C?|5r C^til1~’T‘^I1 

f5p v” ’dfCJlfb-sn I 'STfsitm sir^fj 

^vpi^jfC’F ( >[^«rTTil 

I 5T!,®ti53 s{ij 4® 

^r'^r*(T ^\p ?c®!l 

"The number of a class is the class 
of all those classes that arc similar to 
it” I <sf^®l 

I «lt*!sll f^l ^tcaitlRI 
u I '5itt^fBiii 'str’ttif c^'^ 

fsF'C^I liir^l*— 5j-;trxi f¥ ? ( 

m ’?1—ejrC’F ^tK’lN 

■■'eir^iw ^ >r?r3f^ ^rC’F' ^91 
nt3j’)l <JSii^t^ «ft« 3l^9jst 

sii I ^pisf—c’Fsr ’srlw^ c^ 


?[5icin’i~“Class of a class of a 

class of a class. 

^s’fIS fn— 

chI, nr'sf ®®rsr n'ft'f- 

f^i, ^rt%-%i, ’itf^'sT'-^^- 

’TC’f Ft’® 

nc? c*f®n c’fi:^ i 

'®fl ^teW ’F^l^'9 '^ICSTC^ 

c?c«n:?’( I n’?"® '« nRsisc’F^ 

'tt'^ 5Ftc^ c4<i*it cw^i I 

STTCSl^ ’TC«F ^ I 

'5f° t*f 5ii^!i«ftg c«i cs!^~'®fr5»^ srPr'®®! 

^1 

*\z^ c^i syNtsr 1 
’tf^''® ■« ff ^ 

5fi:«!?‘n wz'^zw'^, yst^f 51*^1? >a^»* ntc^ ‘^t^f 

'sy«fTtnt=F^ nfl*5< ^t?r'« 

*11^ CT«?1 w I 3Ft«J*l ^ '5tl^t*T '« 

'^z^ ^11 ni^^*rta 4i«»{S c*it^ csit^ ^t^i 
’ll nc? c®fmf 
?lca sit>T w 
nrw ^ 'st^l c^t’if? 

C9f^^! 'aitfjtn^ I’hW? entire 

C5^ ^iisr ^1 i:»4^ ^t>l C’^ri’F 
f^f^ i£l?Pl^5S (Unified field theory) 

f^nr w I «ft>itr?3r cn. 

'ar»rrH^ cn«f« ntf^afeer*! i 
^•fu cifzm ^t3F m '« 

«r¥tH ^Ftitliwn f¥| 

'Srt^tSJft ?f| iintSR I , 





CTOS ’ttSSStuf^l^F 
^CS'-P '«i'C“f ^''5^ SF?I1 ?lfs I till fs^n?s 
s<i?i ?c<?i 'ii^^sf'ii c«far s?ii 

■SfCSfW^I I 1^:C»fS fsSS S^^-Jfs'STlSC^^iS CSSfS 
’Ttsts®) slift-s f<‘f "«if%t>i' ci^'esi sfs, 

C^C3[S C'W C'S'fJSl ^1 I 'fls 

C9f^ w ■iiss^l ^TifJlfljSSf ‘®lt'-rs ^CS 

^zh^t St"S S<SI1 C^ sTfsitSl CH^, 

^1 ^NIz'5'Q «i mN's: 

"sflc^ I ^'ssK ^C'fs 

s^sts sisj ?,cs ns ssc's ^cs i 

srs ?psi CSC'® nfcs, '-fi^^f's c^c^ss 
5fffsp»^ '®[f»|^1 ?cn1 cs, 

TO ®ts n’SfSt'S ^SC* TO I mil'llS"5 
CSfCSf ’TtC^f'SS'SiTS SI SSII ^61 CSS 

s^ssN ns sfiii I 

nftssS'^fn c:'4i#t sssts's stn i cs'csis 
^q^its stfss snSji cst^iiS—iicws ntsfssf- 
'®1xs !^tsi ’®itc^ «fcg f^cs ^iscs cij^sftfe 
5{!^y[^;ffCSS ssfsrs «fcit®?s I n?- 

n^ss'sfns ^wtsi stft'sf?is sts wtff fsfS i 
mU c^rnfs—iiit 

^rsi cncn ^scss nf^tcsj nssrs '®nteri& 
n^s^ss TO I f%'5s 

cs^cigs stPr sf«^rs. 

^Ttf^fsiS stscs SI I 4CSS ssrsts s^s 
^tsns ■am 'Sf< s5C"« ^cs i ^^sfs 
sffn'®%s^ c^-^nsfs StPf (Field variable) 
ms c“tcsi^ ^fifcsrlS s^’fsscs? cs^aj-ns^s^ss 
(Field equations) sni ^Z^ StC^f i 

c’Fcaj If sssc's i^cs ^ts s<si i asts 
^rtstss '«rtcnf¥S'^i f% Fsr^ ^ts 
Fsrn ^sjtncFs ntssii ^srt^ 
^fssi TO I ’'sUnf^F^i ^I'fs ^S(S cntnts 
«rtCF I CSStCS 5?!StS STf^S ’T^STI ,?n ais< 


'®fTtf^fs|?sfns s’sn 5 ( 3-11 cs s?'s'sts^ss 
sststs ^cs «iirfsfsf5'ij1^ nr^isi nfcs, ssts 
s<sn sfer-f 1 ^»tsns n^Scs 'f*'»rl5 c^n- 
ss^s^s®! TO m\ '®N nstsfs fsc's 
» cs! ^'cqi 0 sac® scs '«!s s'fsi 1 
asfs sni '^csl^s, s"®^! ssi 5cstf 1 

stsfss ^frnf^Sfi 'sc^ ^Tffs^jS 
nNSlS TO7 cs 5%-!^ s^s^sscss sststs 
ncsrws '4i s'^f fcsc®, c’far-ssl'sss- 
•5sfns ssfsfs cs^ «tc< n*n'^ fs 1 antes 
^Kf-ts sststs TOC« sni sts ; s-lf8 
c^is-5nsfs stfns scssics isi scs iscs 
SSTStS 5CSC^ I ^(SS! a^ si5? scs cssts 
asfei ^jtfsfss I . a'#|fi5 

cn'a^c'f '»ijtfsfiti&9f«it ws' wMsfs cs'Nq 
^ ntS nt3 ^TSfs S1 I TOF ’Fsft- 
fsfss srs fsc-i’i fse-is '®rs^rs csts« 
sscs c’f3i-sft*Fsc*i acn ats sststcJis csli 
seal I asis ■sisjHcss ncss'fts sfsi cp'ssi 
esC'S ntes I 

ijia^ sten ^sjhs ^ntfsfHfSsfs nhssts 
i^C3? cs «»8|5 n^.s^ss®) ■sitc^-, ■®i s‘^<‘*^n 
sshts srss I ^''®sh snl sts cs, a^ 
ncss'tts sc?! ^rrPff’ss fss cscs ststss 
^teSf^'S''si cs ^s^fs f%.n, a^(f"» 

a%s enn 1 •«fs]-tnc<fs a^ ’tesssf- 
•«f?l ^fes ^tni »S ! afssis Annuls of 
Matheinatics-a m\ fs^lS as^fS S'St^t 

nf^Fts I atnslSc^l nrf< nststs ntFcn's 
fs^sf5s atcst®fs'« ^s ss 1 a| f^scss 
Fiflm '«rs’®| a^ f^"^s «rssi(S n^i t 

'SfsTtnF cs n?n^Fs*r«fns ^ststs 
sfcsefs, ■’®ts ^sffn ^^s^fscss 
« rtcn1^F®i ntsfi ^t'f'e a5?*tf^-CTO' 
sffss a^ ^tftFss^fns >Rtsts m t%''<J5S(V 







JTSICl C=?fC<fi ’»t‘fTf*ff 

^ff^A^rfii c^f, *T^^<f®i- 

'Sjf^ C^ 3fift*ftTJf^ 

C5^ 5Fr?riif f^fsrl ^si i 'Sf»fjt<Tr^^ 

’fC^'Tt?! 5PCPl C’prSfW ■5fty 

«TCsr^ 3f5;^ I 

c'si'cjgii 5fc=^5r«ifTf <<1^ 
’fam ts^rfcsT c“r^ ^tsii i 

®r?r ^<i( ’^it^f I ^t?i 

^<5fj v«i?ft;i:i{ I c^^- 

cspig- 

’ThtMfPr WWl 'Jtiscei 

C’f’fHtw.C’T, ^t^siw (iiftfis c^caisi efafg 

'siw *f?ft*f<!— 

C’T I 'si'fjH^f 

sr^sT ® «f^‘'st^«n 

’^tc a <-‘l| I lilt ?CSfl 

iii#t^« c’!^(:3i 1%^?[ 

*f^c*ni 


«rft:«itwi I 

59 5ii I 

4t f^9c:9 5C9 ‘WS'e f%f% 

C9t9 9n:9H Sfl 99^ 59t«1 4t 
^'.■^ nt^r C9, nt'str^N ^r9« f^i 
c^r^ sn ^t9 ?r?:95f®ft?i 

-f31119^^ C^rfsi'Q f9>f9 'ilUi?11 ? ('Sfjf 
5N1 C9 ^Slfaj'« C?»f tf^sfr^Tt 5^1:^, 
CJf ?P9{1 c^ C9t9rtC9 ? ) I 

5'f»n9 n^fc'jst 'lf!:99 
3ft^1, fn^l '« ^s»tsr 9i51 

I 51^c:^9 5ti^9^t9 

wt^i -sitcfi 

■5f9THr^9 5f^f5^5( ^tr-'^ 

mfsf 9^9919 nrsf 

'« i|f9 "STW^wtr ■fjsri >r?p?ii:=?t 

«f9t9 I 




’8IWC99 4fr^f9I99 ^999tat9 
f^r’5ff9 «rr9t!sfsr «itc^, liit 

fb'^l I 

f^f9<5Jf91X99 ^9lff9^tm f^1 919^9 
.9C«[re f9®S9 « ^9Wtfsr¥ f99*l«!^ f^l f^9t9 
9J9^ ¥91 5t9t^ 49^ t^t ¥»itf9®ft»r9 >f¥»I 
|f(^l5Eftr?9 ¥¥ 9t9T^'r^¥ ¥91 5t9t^. 


9t5tC^ ’T¥UPlt ^919 f9®5tt99 

¥«9t^ «}r9t¥'9 '«[tri|, ^t5l 

*(tt9 I sit«ri^¥ f9¥r9 C9t m 

3ft99’r¥F5l 91 Humanities f9Wt- 

C99 ’I5¥ P^¥l ft9t9 9T9'?1 

¥%tc¥¥, 9t5ti:^ 4n:¥j¥ wtai-ft^ ftw 

’19r¥ f¥|| Wt9 ¥%¥ 1 





J6gN..j: 




— 


>a«98 ] 

'Srt^ JfSf^ R5lfq?^fP(C'® f^38t5T-fWt?I 
«ft^1 I 

ij-t ^cgi- 

«1 ^M'i, ^-i) c^sjsj .<|rfj{|(j ? f^®fif 

^*[=11^ ^1' C^5{^ 

■Iff^^j—^1 (;«{r^ V 

^(■*1^1 cwRf c?f, 

f^ctiin '6 ■sffcsjfsif'<§■ 4«Ftc«i3 ?r?:^i'?*ii‘ii 
«*<fJtfw '2f<Pff»I'4 I 

nfrk<!} ^s 

W^ '^’iC'aa ^T^®! CH ^Ce^sr 
I c>f 

ft'S’ik, 'ste>i «[t!rc^^ s(c«fj 

^^fjftsfj C&^l (;jj^ 

cmfm 

"if^ iit^TtlcvS 

I '®f(l|g''| T5ff-^5g '-ffilirtf^ C?f, 

w^C'4)-^ ? ff 

^fr?r «Tll« ^t?[f(:f (i]-<u^Ni 

?|5j ? 5{[5.5| ^-ff, 

3}-^-?i «f«| I 

=fr^®’! ififii 5|\it^^tc?r 

International 

Geophysical year ^1 

'BftiTg nw I 1 

«fiff^«f^j-ff ^f^jl 

*i?t¥t:*i 5T^!:9i?i f^ir ^<5>ntf^ 

^f^c^isr I sr^t^tr^r ^fs?(:?w 

«ft? ^ *^5 ’^'5.3^1 «{tC5r I f?[^ 

« f^wfsr fitspi f^tsi 


'aftnfC'f'^ tilt 'Sj¥^t3f'¥?r C*ft»l ’3«(s(?Ft^ 
to tofSll-pfflFt? C4f4 fk^ ii1 I 

^«rsf Tft*fi‘, 'sr^alt f^i«rr^' ?rf<f7 

=^c^tn-'^f^»n ’fit*, ■•t?k, 

^ttfnT? ‘2f^f»ii ^f«!«ff?f 

1 c«i%?i ^5r c5(r!:”<F^ ^tc’fj f*!’?'i- 
ffifts taitfjf^ ^] I ’fti- 

*ft*if^ to «rs =pRi?ri 
c’qtnvfN I gfsEC'f^i 3r^^« «t«insf 
=ff«c^5(—c>r^tcq ;gt^«i fm ts}® 3^t?r« 

Sfl I 

tiiwc-f t^r^f^'-P'i’^l '0 ftSTN-ftAFi^f 
Ji^r'irt iftwi m i 

-srf?f ^\T[^ nsitc^i f^fi^ c«pf"nr^“tif ^ff- 
?t'5'f^ CWiftC^®1 'Sitsi^t^l:^ 

’f3f fpir^t%eiar—iiirvfc»f tii?if®f tot« 

'•«[T^^1 m c^ft fel^^ *ic«tj 

to 'Sisirifttf ^f^ft^fr^wa[ c^l, 

om torr-itf aif^tf^»f 

tow^ nl^ i irt^t^ 

Mti cjft fBl^«rrf^ ^f?c^tf tf^jsyfc?! fl^fftf-^ 
'sf’R «(tf¥i:^ I 

to CSft^ f 

toe's'« nf^cs ■^rPfC«ar'~^iiie5it?;ii f^esw 
^e«fi 'i}?F^af I t^t?ff‘%?re^fi7 nis 
'S fl^R'f^ c?c»i^ c^te^ifi tot=f-l%^t!i 
^W9\ a¥e*!3 =^r«[ifi nlte^ nicif. ^ 
¥to?f m to wU ?ii*ff«^c?i?j tot 
I to tfi^jg '«rjt^t»si- 

ttofiT «tto ®R3Jf I 

tofsfcf toi n!Rt5 tot tot* * 

tol aftesr 

%tc«i «rttof%»« 





■4f«1'4t'sf!l i^[^(^«lt?'C'l?I '£ffits« '-il^ 

m c^f^^ii f^r“!^ I 

f^Rsi %tfe^sT—“Two teachers are 
eraployed, one at a salary of Rs. 150/- 
per month and other Rs. 70 /- per 
month and sixty to eighty Hindu boys 
are instructed in English^ language”. 
f*[^?i-!i Wi'» 

'acvrC“f 

3!fi?k^T •'srfilsi c^T’rtc^ 

m ^5jc?ik 

I “But as the 

improvement of the native population 
is the object of the Govt, it will conse¬ 
quently promote a more liberal and 
enlightened system of instructions, 
embracing mathematics, natural philo¬ 
sophy, chemistry, and anatomy with 
other useful sciences, which may be 
accomplished with the sum proposed 
by employing a few gentlemen of 
talents and learning, educated in Europe 
and providing a college, furnished with 
the necessary books, instruments and 
other apparatus”. [Letter written by 
Raja to Lord Amherst, on 11th 
December, 1823 ] I *tniS 

'Tn representing this 

subject to your Lordship, I conceive 

♦ 

;nyself discharging a solemn duty 
which I owe to my countrymen,...” 


I 

c^> 

f«r^ hz^T^ ^TfffST, 

I 

'SJtCJjil I ‘i^\Z^ '•^1^ 

f * f ^1 

=^?pfb f»f^ 

^51*1 'SIIS I 

f? I” 

■'^['^1 c ^» 

■st^fvS I 

"<5? 

4C'ifC*t ”?t*H 

1 >f^'Sf?il ’’^Z'^Z'^. 



y ®rt5l5ta*r, aRf^^*t ^^ 


■■^%tfie I ^«fcsil ^vs nfss 

*l<fT f^!!l—^Itfs5*i, CWC^l^^ nfd'^ 

I f*f^ CMU '<s C^1tC^<I 

r*f^^ ^ic‘5 «i< ’f^'sr^ 

C^tI ijt*I ^Nfcil f^5)f>1f5H <^C'?i’^ i 
fEfi? f^^rif-f“i5ffg 

^t*Uf<*f ^^1- 

«irn I ffifr <ii^^ w?f, 

’fC^f ^9SfSTN 'Sltf. fff. '4^. 5.1c® 

t^^Pi Cffc-fs? I 

fif^ 'Sft^ •■^li51«f StfiSl 

^trl- 

Ht«ii 9t'5<^ C'^"^fc?t^ <fi=S fi(*fi;ii'?i ■•ifc*i 

iit»ii>ia«i 1 

’ifs^ 

I tt^1cif?l SIC*!] ■fltCS(3f^>f^ 

fef), ^S!ji<1^ ^IfbK, ®t*, 

4f?rs *ff^- 

*PT®H *PC«1C^a 

%^i| I «lTs!K3 

d--fc^ c*!^ %■■«)■'] I f’rr^“rb^s? 

si!?h]t f<c'f’‘f '« 

fif?r?i ^tr^i^i 

firfw-i^sr i ^1*1 sic^f 

p, t^Pi^ ««fCT '|-f<s5N 

w ’Ttci?} I 

'|-f^®tcsn! m% 36:? fir nftwf ’it's^i 

m I 3«f3f:fl fcsicssf 

f^t^f, f»3t3 

Off f3t»t5l 313^1 f^?l <il3^ t^f3«l6W, 


■«l*!Ih3>'?l*I >il^' c^>i<<ftft ^C-ilC'^ '®?*!rh:i1 
'‘fft’ii fn?iic5"*? I 1?^ s|^h?r ^ifsii. 

>l>llC'5?3 >f5f?l6h f>fr6 '4'C'?!?^ ^Ks? 

SJf»? Jj-Ii:^, ^‘:?f<-«i f.»i!} '®tc^ I 

fsi-i-ii^T si’j?iw|>i ^'i!:vf]:>*i ^JC3f-s?- f^nr-r^ 
f'I^i3 a »iNsr 'Sc'-^T’S 

’?K'^ 3-r!»Jff^C^M. C^I’ffC*? f^^3|H['f*Wf3 

I r,>|^' C^^rsTlI^ WCW 
■'i?f*?5^'|^ r:-'C:i 'il1> siShTsa ’5^]?| *}ilSTFf3:p 
f<^iC'l3 4i[*!ll^*li I :?fSi 

sf-fvff^ s'lfC’Ti I ®ff6i^ 

If^i %<?!:? I b|b '^■<|»|''i3 

:fCi^!^' ^'bb(-;'^f^-*'»l?5f«1C'-s f^®f*T- 

r-l’JfN 3j:i'?j 'ifCSI :i’CW ^te* 

f^?! I -sjtfJMf ft^N'fb'S ■«J*!T|n-'9p! 

cnVlVif*} c" il'yf'S f^’ni's 3}fe?i*j (ill nfsi 
^sc-^CiSf ’if'r^-Hsr '«i*!]|- 

*i:■?!?[ f^.C^'*? I 'ill^C^I '-^ir^l^l C^tf^C"® 

^il c*T, 3f»ici(f^c*'3 2frsr?i r^^rsT-f-f’PN 
5i»si»i; ijf Si5'tfc5 5|c® 

:ff3TIfCf, 't(5M ‘ilf"!® 3«v«3 

*1C3 I 

.•/<»i^f3 f:rC:(3 l-.C^S? 

r<®f:?“f*i^rfl ®f?l f^TI f^^tC® 

^rtrlc®*! I csil ■•?!:! 

'•af^l ^£fwt*l 3'-^ nf:?* 

svn t^^tC'fr I 5T3''I^I 3jtf3^‘3, 

:?! p^sifl. W 

^<1*^ =*!f5jC:r3 >{v^r»r I ^i^icK 

f3®|:?-f-|«fr3 mn r<^fC® ^fs{ 

ST'@3®: 2f»}«|;iN 3? si^hra 1 litsitc^f «lt*l3] 

f® ftt!i>r5c^3 wf^T 
sir*? ’ff< I ’ f3?ir®‘ 

f^f33l 







(Geological Survey of India) 

^1 I '5ti5-^?r ^^35^1 

r-ff«f^f^ •■sjc^ihr ni’i, 

Si'S I 

^ti:’f| r«^ <21^1 

sff^fs; ^’Nl 

‘i]1‘^» ^f?il I iiif >T»in f^f^ W- 
'9 »T«ir'2rc»rX“f^ <il''^5f!if(:® f^"ft*^ 

«}f<ir^ ^tf«!ft? I ffl f*wi 

f^5lU 3T^S(C?I fk^ I 

^<1 ’ijfns s|ii, «trar 

^-R«3riT Pm 

'51® pistrsi^ m’Sf I Pi^T'i 

^ifa^fH <1 ®H®f^ «r^ 

v5*f5(‘4'N f«?c^ «fr®^Kr«T >j[5^P'2ic^ 
'5irc»irfl^i, ^\iA^, cm 

PP«f *rKi, ■Pfn '9 lfiff^?rfpN 
r-ff^^r^ m m 

^‘‘Kn 'It?; 1^1 P’fii^i 'SftPf^f^ ni5 Pi’S?! 
^fPsIfr-R T'<ri^t*<T 

«fc« I 

<iipr® nt?t5 ^t?Ni 'si®^ uPi^i Pni 
'®t^ri5f5 f^min ^A c^itnhg ^Pr® 
>f«F»i I 'ill Pm 

■:^-p®T‘'i Pi’^i ^Pffi «r'«frt^ I's'fpit 

€'Ti!|-|t^ ^ii[ 5iFp?ft^ ^C^Ph 

=?P«(1 I 'lmCBSS!ts( 

m, '9 TflTf¥l*l '63I 

f®s?55rif 

i?taic^ ■p'stp'sit^w -^\ 3tt^^ 


Fff9tC'S,5J?ii?{ =^fii[!ltf^C?[=t I C^ 

npF^ ♦rt'Qsi nr^, 

’3‘^r^ 'sftC’t'ffg Records Memoirs 

nti ^Pc?i I 

P'SStCHiJ -bi] «lK®lk»ft*l 

c^fC^sf^iN 'fz^i{ ®^- 

«tpHT[ ^'st^ '^f- 

c^fpft ’(f^-ft^i I <ifts'*?t'«f c^if 

's\^ nc3!<j 5ic*fj Pif«r?itfiw-— 

“<s«fH^i?i «i’t-it^ >f'«(:^ 

'Q 'Sf^^ial '511^1 

cn m ^f?ii nr®c®fic?i^ i 
^|s?:»it?w?i P’*3) cvfC?isr^N 

-■^fm *ft^ <2fp ^'h i 
? ip5 >ff6Pr® fip ’'iPsjK ^'P^i 

fm^, ®^tfn “ff5rc<Fl cm\^ 

*fj'?^r?ir®«f T'^U <21^1 ^P5i- 

I f®P^ nf^^t^i* C-^'^r, 

'« p-^iflt p^p-"®'f 

«f6ts} ^fvclt'Sf^Ilf w ■■‘F'C^fiT I 

fip Pc^-fi si’t ?^c® 9 fmH '®r^i 

sd'f'oi^f^ P(f?^® Ji's?t'tPC¥ 

■^P^ti3 cbh 5Fc^vi” I wr-ija «fp 

^<i>31?I '«lfm »I?P if^ps® '^fC^tP^ 
nPi^rn ^tP®T, ?“P, P^fsf, «i^P5 

P^a raw® '£r«l^' tP® I 

^jjta ^ ?^rafp<F 

PratP'*? '®rtc?iP^?i sfpc'® fsP ®Pf* 
c>tl m f%P, JiWWs 
^<[ratp*? 5]^<2R; ¥Pl1 2r¥P 

5I^>TPPC*Ul 

prattiTS ’fti^s 





*l?l'*^’^ f^'CSr 

^sTf ^f^'is^ c^m^rh, 

-€ c^jff^fira'sit’i I 

^t‘'?ir«W’? Pf®ifji-5&tsi 

f^c^ '9 ’«in<fH^‘ 

^t'sif^hfTi ^sr=?^ 9 

‘^5?¥ 1^f^^f?f to>! ^«s>Ti'r5«I 

tf 5 t^ ?r’R 5 [ fv'jpl C’il if r?!^ 1 - 

%^sr Pr®rii-JTtff: ij I 

^^!:=r ^fcw '^tc’f 
“^f^^sirf^ ii^fw “f^-^r- 

nf^FTr’^-^iiii »i«(i %11 ciit fsf^ ^tBK 
^csT^sr^rr^ir^ i 

Sf'K iir'Slf^f?lf!f f<MN“5^t?I ?i'S 

5r?*l c?c«i3r^N, ^'i 

^^c?rt5^ £f5Tff^"'s I “i' 

^^«^5f?I *:('t r^rtH 

wt'lfl I 

ivsto 

“f^i^fjr ^W:*fii QW-^ n 

if N, C'S^f^ '^faf I Science Asso¬ 
ciation ^r®Tn ci( 

f<sr^ (iisfiTCJi i!r^ sis 


Ft*n c-it’i*i ^rjic’s ’irc'!r ill ( 

9’r, .c»f 

^nfii ^ff^rs sff^- 

■5f5i[?f cnt^Kiii ipf«t[t f??:i5 

«>:?i:^ t »itft^i si^'fffi c^tcif '^1, 

■slft'^l f^i^r-i-5b-f?r 1?®- fefifi Tm-^, 

nH ^%i vififl 

-5l?j f«19![jf-?T®i i” 

, 'll? 19 ^t' '?il in ^ fiiwis^-bfe-in 

«tc?iM1fii f?ic-i5i'5icn -iffnntfef!;! i 

^ibf< i^5fw>555r, ^9f?ftn‘**f nin 

nf”qt'-5intn ’ftnnn f^nn^ 

nsni iffiini >isjf 

f’tuftifi* I '«it5K sfC imnH c>r^ nr’int 

^frf I ^ifin ^fstl-*) 

9 siftn ‘^iK 9 f^initii” iTfrci?n? 

nrn<friis n^icip fnsT fnn Ti*i 

• 

ciri=^!3fiin, r^srsiin ni^ji iffnntn cti^j 

nwj "«ff5K >ir»j^iit»r Isis'! ni^cn 

nfnri) n??hi f<®i=r nfnn'f ^iftii 

iffnni I c’ll ^i'^1 cnt-in siiisTif 
^isin ? ssg 





^>ff!f5f f“iw>i 

ij5hi:5<i ^fp’j "sit^if^ ^T*i 
^l%b"OT C^iWf^rr PIT I bt^l 

-««rsi'll^rir JiffT ^tr-^itbSTt^ 

srr^ ^y:\^i I 

^w=I3’!(■?ri:^l '^19^T<vnf% « 

'5ix=T?i'ii 

f^iR'fi 5^rf® I ffif^ 

^i^?ri>iM^fr* Jifr^rir^ ■®if*ij- 

f^nc^ c-^r^i'd fwiitc^^t i 

*f9^ ^f?l!f1 -siisifc^ JTt^l^r 

^«fTrT*^t=^ >i»R '»ffi[|f^?f^;f- 
^ir^NT I C^N 

istisi ^l9tg 

*r?i*ftT^ '■-s’fsiy 

5lf^^ ^fsf^IT ftls I f^iSaijfl 

>Tr»i«Mf'< ’s^ ’i?t9ff<si ^ft f'l^'itiiff 

w.s^, fifi^ f^^-f^T5i I 

^!>tt»|iT«trc5^^r ’tr^i’T*rtf 

^‘v>rTi:95^ '<i^5ii <5^ I 

iSvs^s jftcpi 41'5iN’ff(:“f fsf^ '®t9i<f jf'fH 

5^5! wrc^?l 

'sit'^is I 4hN^lc"t 

fl*!) 

c'?N—'9ft»!'s-hiw 


^IVf Sf^ll ^\l% I 

wsr "Jpfe I 

■«i»fTfn^ ^1=^ ^fi^jf'tr^ w 

I 'ilt 

'srrmrft t.^!ii 

bS)®» ^5i«« ^f«?i 

c-sptig «{s<rK^ ^r-i>ii^ *tf^bir ntlatfi I 

f^55N 

3T'®dir* ff’i!’?:^ f®f^ c*r%i:9 

jff^® ^Tm] 'sj^' 

Cbll ^1 

n'sf'i.^t? iitt I '«rt5T^ ’T^in 
citf^Titf^ f$r^ 

f®f^ 3TN^t<l 

'Srt'in^i cbli i '£f»!r»rf^¥ 

CTO ^Wcww 

f^'«<s i7tt^$?r"5 

^TtntC^ fsf^ ^?t!rsi^t^eif!', ^Rg 

«rf% tRr?i 

^cwarsrrt'^ra ^ ^~s 

^f5(5i ^f% srft^fR 

I 



-nvm ^ 




f&^ cnri i jtc^I!:^^ 

5T^ =f«(1 f%^ I 

C’T, ■'aftMra ‘l[n65f?l<-(il 

lii^ ?i^«n f^ii:^ cfc5if¥ c^i, hi 5p?:?j 

f?if»i f% ? ^^^r—'stf^ I 

C*fn c^, ^TT 

c^t¥ ^»n5n sic^f «ittJT I 

m JT?jr^-5if ^\ '%'«f '*rt?1 

’TITSTST ^t’fsr f^ix^ 

*^m c^, ^t?i m «ft»rt<i 

vr^f (ii c^ c?'f^ i 

^ C^^#r, C¥r^f| =5[tsit?l ‘Kf^- 

5l3r«|’ I ^iic« 

I c^fif tfvs ?p^tc^ 

^'fr?a«i ? 

'«w y\z^ c^^i toff ! 

‘5C511’ ?fsi^t?r '=irw, '«is(fH 'G 
at®ff I ^ ntc^ 

?rpi?it;( "^t^, 'st’ffi’j?! 'STtsit^ m ifTlir- 
*ift“f!r ¥iicf^ (sff^ij—»t^t5t^: 

m ff 

? ’fspli? jfl ®t^c^ 

5ptCl ff«Fl C*1I^ I ^fpf 
fto I I =11, f* c^t 

^t^n T' '»i*rf^ « =?f«ic»ij~c’!-r, f 9|, ^t'S^i 
I 

«rf*rt?r ^tisi wrf^NfMir ^fitiarsit^i 
(tt9 tof^) 

^ ’T^ ff??i=n to f^=n 


I wc=fw ^f?r ^1 

ffv to? 'Sfrfcii? toMn, to ^T? 

'tt?r «*i to—*il'to 

?r?c;5 to q] I .»i;p?( 

jj^to -fl'c^r ^fw 

c?5i I fsf? r? nc? 

C5K 5pc? “wl'Pi’i =1^^, f?=ra 

®T nc^cf «rf i 

'«t9i?rt-3Tr5=f) I 

tiitf? '^'f'Sttff m =ito JT^^sir?? *r^ 
c^ c^si -sifsrc^f I -ii-f to 

w?!’?, ! c^t?i 

^ft’tT c^?=? -Pt^ m C^ ?” 

?t?'f1 ff?t ?1,—’BTfC?! WZ9 c?, 

’«rfR ’tt!im c<tca? «mr^ 

fisf? iitto, c«irc^ 

^@;f« f?:« =fi f?r5 =it=ii 

I ^gto "f9~ 

to to, ^’ihf 

fc? §k'®=ri W9pr ^fto ^fir ^ 

CB-K '*sit:?i ^ •artto to 

snrspTTf^^ toctotrsTf^, f¥ 
to ! 'Q I to 

c^pist? , '6 c^to to ctotf I 

to* 'e cm ^r»ttoi ‘AWs ftoto 
am c^ c^c^rr^r ? * «nrv c«r i 'to cto 
to to tot toff-*^ 
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Stir'S fwti? 






?p?lf^ f% spc^?” 'srfs 
r.^z^—“^ Iji, ^ ^us 

'Q c^tc^ '»it^fifi 
I" 

5^5’s f*fn 

^?in ^rf^ c’if, ®fTrit*j^t“f^ 

^k's5T—ISfn^FJh i 
fV—f¥^ f% 

>rc'®j=? I c^t*»ti ? 

C^C'f cn-?! I ^■'itt’l ^K 

^wi. f^cn?r ^z'^ mtit^^z^i! ^ 

’f:«i=r, :it^5 l%r3 «*frt5?f i' >f^ ®h 

ZV '9ft5T®t5f» ’^Itit*[ft"t’^'9 C^1 

Ttn**! -ft^fnl 

^zfiF 

^z^i I T^m c^a^’T i 

^’T^i c^i! ^c'®T^?c5f c‘<*r 

f?^=f! 5TC^jt5r^ 

•ttr^sr ^1 ^?im, ^ c^" z^ 

iTi”-“ii!^ I 

«iti:<fi ?ai “c^tsr^i 

cnf^si^N ^^Ttfwl sTCW^f 

^ ^C'S '4%Z^\y 5(1 I 

5fw c^l, ^z4 51, 

sRs^ 'sittf I ‘’5f^^tiJt*i’ f^c^rff, 

Jitnfk’f'Q (PT c^FtTk^fi *pr^ 

fTOrTr^%^%ii c?^-ft«, 

»{^i «Fdl<itf^, ?'5l^ 

^^5(1 *ir5T *rr5 1 

wrtit^^H^ ficsR ^51 jjtij’tr— 
c^5T, c'^fsf I c^c? to 

«ft«itc^ W151 ( c^ ), c»rpsfi 


5fi « ! 'srtf^ 5f1 C811 

•v 

■ f¥ c^ '^fl ^^5f, 'siWc^ 

f%^i c=i| I 
^51 ^c«Ti *iC5r «ir:? i 

>rr^R '®t^ ^VTfif ■^«K '9 
m\ '«irHttf “c^t?l ^^tC5I^ 

‘•itt^ c^ I ?j9n c^ 

'SjK? (atmosphere) T ’stt'S^^t^l 

IBltvfut^l V C5t5p, 

C^> fe5l5T ‘Plain 

living and high thinking’-'a? 1 

( "f^!6 «ito f^w, ^tr^ sit’Ttsi'k) 

^rif ^1 ^ ^ilC5I5f I CT '8lt^^ 

CSZ^ C^, si^^il , 

'Sft^ ^1 ^4 ^z^ to ^1 to 

f<p =a5!:^i ? f%5ii c^sitgs} 

to c3Tf^5i5Ft?r ci^5i I” 

511 ^z^ c^ ? 5R«r5i c«i 
^tc’f '5f5ic5ai:»r i 'sitsit?! ^ if-t 

%, «!)^^r?r ^CTT feksii to ^"f 
I 

srrsK^i? ^zw to ^ 

'e^kiTQ ato, ^tii ^it^ilS ^*1 c?tf^i 
^5ac5r5i, toil 'oitii «r»r«r 
^511^1 srr^j^ ^itcstt^sfi ^ to f^i 
f?rs ^sisitJri 

c¥?i C5K ^5iW5r, f% 

ciT ? c^rtoFtiT ctoi tot3 w cm 
cw to? <81 tol^ totcsr totol 
m 1 'Q ^4^ ’piBf^i I ^*(11 ? f% 
51% ? sni c^ f% ? »ftr^rito ctoto— 
cii^-f^ sit^Tto, to 



^ i2fwi 

?itr«r-^j% C’rt’^l ^'!|1 ^rtf^F—^fl ^ta of Indian,life, Wisdom and 

CS ! ^t?5T cnn Destiny—-sftcfn ^! ij\, c^rfsil 

c^, I ^ridW?r ii^?p 'Q'^t 

ajsf c? I '®g; ’ifj? w®! i” i 

'srr^l '^^4' 

Sf^C^fiil I '21'l'^t ^t5trc4 >54 fsra =TSrts{ 

*iir f?r«—*1^?^ csic^ ^c^r ^dfe^^~faf^ i 

c^r^f 4tr®ii ^'^fi 411 ^itsirs} 54 - f4c?!\4 jfrsfsr, 4tr<jr 'q '»itf^ 

4r?r 4?rjf1 44J( I ■■SK^ffw fn^^T—f»(:^i 4® C»T f^'Sf'iqSIC'r^ ^^?14 
ns, 4f3 cm n^cn] 1 4ffwl 's?rj^t5^ri 4^srsr, 'st^C'® '«rfw>8 'S(f^^ ^n 1 
^tn “jaccuse” <i]4i§ c^k 1 nnvnn 

f^C>5C4 4?fl)t^ 4^T|4 4*1^1 4W 

i?1 I 4?! 5C5I1 41 ^IPT 41 :^^ Cal 'SltC?!| ?C4 'Sd 'aT'St^ 

■5114 4[CaT4 4a C4, 4CW4r4 4tC314 4fClf<l l.fs I ^C44 '« 511®TC44 

C^C4’«lW4 ^^17 4W 4C4 ^ir®1S'®f4 4'C4 41^11:44 f4C«14 C®1C44 4tftr® 

^t’Tl m C4i:^, ^4'H f4l4^^4 4^4 4ti§r* 4C4 f^arst^t’f « ^tf^’lCRS 

ClWCb' C4, 4N 4t4 414 l>,t4ll®11 lF» '544'8 4r4C'*«t C4f4^4 4f<, ^(4 SIC^ ^tC'? 

4t4 4C^ f*f4C«11 41 C4atC44 fn^^C44 5^15 ^f4— 

Si%1 I 41 fro n\n >54414 

‘C4^t4’ f4C"tlll? 444^ 4r4ft4 f4'4ll4 Cn^ 41 '«lt4 at4 I 

44t^, ^44t ^^^54 ^f%C4—4a4fel C444 f4’C4 4T4 ^14 C^®^C4— 

44’‘l ^i%i:4 'sd 4’f5|'i:44 4 ^ 4fC4 1 4t4 C4C4 4(4 II 

f4^ ‘sf^ —WTdt45 H4 4f¥ ^t4T4 f4^ '^4 C4^ '«f^C>®4 C4fr§tf«, 

•K ' 

^444t3I1 5f5iC4i '»fT4 !il4| 46%4 >5ft44f, W444t4 4(4 5 a C4^ ^C4'®d ’|f^4 

44Ca4, at^4 ^4Ca1 C?f,^t-fs[ «{4^5^ 4t4ti!:eitC4 I '®iata:4 C4 C44 •TCW 

:4r®JC44 4tll| ^114 C^C4^ 4tf4 f4— '4Cf 4^ 4C4 ’fC? CS\ts\ \ C4 «r(44f, C4 
at4 ft^t4 '2f^4'« ^t4tr® I aj^ *141^1^5, C4 444 '5lt4fC?4 4t41 ^:(:4-(?4tl4, 

cal '»r(f4 4^4tat4^ 44t^ at4t4 atf^Sf >14^(4 ^tC’f '«!t4tC44 4t4*l 4t4, C4 '®IC3?1J4 
‘54 C445Ttr?C44 4t(:^ C4t^1 *rC4 5^aTa4T 4tf44 >Tt44l 'aft4tC4'4 4t41 atcn4 C4t4ti:4 
^C4—C3T441 ‘‘’?f%5t4C*|” ^atl ?K14 i: 4 CW4 at4 "nc4, .C4 444 ^ 

44. ’TCaH 444^ C4 C?l4C4f4 «f"f^4l 4f4Cal ’»lf4tC44 ^4C44 4t4l 4^^, =44^(4, 

>81114 a^flF4t'!s *^^14 #14 4t I 441—4'“( f4C4lC4 >811^*414 *rtf%'3f^ t^4 5Fr4— 
^n^1f44^ |c^f4a ( 4f^ >8}l4T? C4^ a1C44 WtC44 4t4 4C»1 f^lS i5f J 

fe»I4 ^4 afenaRf) I . iSf1^4 ‘5«p| 4^4, W C4f^ ‘'SF’Ha ^f%-C^l^“44r?4 
44'«m t4r4'4, 1^C4ffal4 Web f««c n^s ( 4falitT 'Sft4l4 al^il 



I c^«rfc=»t fefi' ^ I ^1 ;®t? ’stsftf i” ■'S’ft^ 1 

’r**f >ii«rtH--' 8 ’«rtrsf f*!3it»it9 f^f^nr nt=r i i c’f^ 

c^reiii >4^, 'sft'ij (Tf«ftC5ft cnc« c?«rc^ I CT f%c»rf^i 

^'"ji’F c*ic^ 5^1 (r® 1 ! ^ 

c^'N 'TOCHTf^l—c^^trsT, w 

s?11 C^ C^ C^Ht^r ’f^r’sft'afl^ ’?t —improvisa- 

'SiffsifiTff ■<c^—“«itJj^i tion, c^fs? !?f«fK 

'*Trl%—f5fii ^r?r «rJTti:v ^f^sr, c^Ff^i; COTM^-I^rrf^ fsiiM w 

*\im ntw f^i Tm fff f¥c^ c^c®—c^T frc^ iT^»r oti 

^Nftvf?r(7^ f<F m f^R, JifRi wirirsf^Hn fw.^^ i 

^t?i f«fir ?rtJ? a 

’Fiic^ C^ ? '®'|’f!C^C»rfe®1=T '«fl'C’l C-F^f^C^ I ^C^'H 

vj)^ JT^^Ttr^ ctf’H 5?t5!Ji ^ri f^ei ^»n c^tt^ i 

*?i Bilc^-“^tii, ?t*( c?5 5J1 cm^ ’Tc^^f- 3Tf^^ c-arf^t^ ’ftt I 

^ti5T(5tcsi5n—s(ft?icTr55a i fir«r- 

’iitf 5;1 ?) I ■‘^W ’tt'^, ^t=(l ^1 f^fj, cBj?! I F^r^sl ^t?i 

nw 'iic^r '■^t^ii ^it^i '»rH’tc^ '«'ii'S i 

^c<ic*f?i, ^«(*i c’ft c^T c^ ^"tf5 5fS[®f*fN I f?ti:;'5 

C^C?^ s?i ^srfF^ (receptive) ^C*i I 

vii,t«i'« ’itcfl '*^11 ’sii^ sic^jsj ^1 '^9!wt« ’I'ssj c»tf’«i 

«f'-im ctfc^ (r«f, <4^ '«rtJ!c?T =5^^ i 

■sil^^tCWia ifl ^|8 <i]^fFl"^9 evR—4'« c^ ’fc® ^k «'1 (.‘^ 

^*Tfll, ^1 ■«!|^Wt!;53^ ?p-,g ^Bjt>{c?f f% ^f^ir^l ? 'ar?f ’«l^^ 

nr«-«[tc?f H?( I >r'®N, ^*fjfnr-Ffl 

yicmifii nc«f srfsri '^Wt^ ^toff '®(tii wfc^-i ^ '«itf^ 

vn^c^ I c»r ■e{«(Jtnsfi ’rr^r emfk *f^f ^^rc^fi 

.ii^fsiM "siM^f ^CTf|»Tt^ n?Rt5fc*«f f?c=r i 

*(r<jji ‘ii^f^sr m nttc^ nttc« 

c?i^i 'Sf^^iTTta ^ CT, 'Srtu ifk f^! nw\ 

{ «^^9i£(Jit’T ) c^tsr I Bwi I” I w»rit«!r ^C8T 9fk^ «it^-- 

« ?[t^ I f 8)<F iffsiar ««f41 f% ? wkifai sjkft^^itfi-- 

Fl^1 C’f'Qtll C’TpI I C'Sl c?^i ^k^ 1 

* C'iS'i 'srtflc^^ I ci|c«{>jt?^ ciBfif- fN ^tc?? '^ftf^icf, “f¥ 

♦ksrrsi «is(^ ?f 4 ^ksira c^?ii ? 511 W« ^k5f 5(1 C’JBtftl 

cit5ri I c^r c^kik?? «ikr ’ 335 '' 





'a 


^ *rr^tw I =11 ? =(f5»5 c^i! 

C«t=ltrw^ ^tc*l ^ =r^tsiffl =5151 ♦fVrf^ 
c=l| ?” 

w I 5Tr®T=T c^’rr=T^r^i 

srfwt'W'i '»f«fjfn¥—«i5(¥tc^'s ^ktj c^i! 

I 'ill ^sft^i =k=i nc? 
cn»! I '« ^fJik^ srHk’FfisI 

'«it^ ■«{«(]'’9'^k=i «jN'-!J1 

c^f^tsf n?f=it=i:’f t <ii.^'^^ <fi5 %'S' 

I f%—cn’!k=i 

Jf’ral ’k® ^kfll, 'SlfC^T-f W’tCs I ^C^TSf 

“'jl c=if>r— 

w ^f'-Sftf tikkl bil I sjh 'e^k=i 

c=T i” 

tffbc?i f^(?ff^f| ^ivrc^' I =ilw 
^Tk^i ’f's^isi, c^ ^k=i ? 

'<1^ 'Q v 

=ii I '« ’iiWti=i^(, 

Sjfljl w C«fN ?tr>i, c^t^i «Jt‘i 

■ii^^t^ 'Bn I *\i'< 

cit'f C'it'l ^'<*1 

C«f^C« 1 IC>T '®[tsfl'^ *[^<1 

^ni:?iti:«fi c^ c^it^f *it?n 

c«f%a l§f^l 'BiafI I a^wi— 

• 

aaia 

5H11 7t?5 =Fac^ a^ac^ af'sai aka f 

fasf aai f^ta fa:« ^t^ii— 

difference aa, cnatqIS! #taw <i!| 

(ii^alal a^a ^Wa to ca% feto 

?it#}c« bc^toa I as fac^ 

c^'C’fl Hia —“15 c^Hksfl c-*Ta «f?r*ftnr«> i 

?«cf'sata =Fai c^i ^ta.^ ?fi i” 

«ta af%af’'Sta ’•^11 #i 


^js 

fa! c^H ^tatc^ to atf^'S 
“af^, cbta ataf^ i” ^\\ a^tc^ia—“c>f 1% 
a! atf a^i” atfHs a?ir»il—“at^iF cr$l 
atal cbK 5Ttak i” 

'iil^rca a ^■'S ?>ffa'-’f8-ava^ai! 
aa n:® afii’F ^'^tafi afa 

a fa fa =TC^Kaa c^ 

^ito n^afa aiii I «raa a^^ffa 'satca 
^ta afai aa fScn ^rPra ^'sca ^ta c?i 
«1 -^Ta am, fa^Twcaa atai atf^a to 

^a cak^ii '«ilai >^^®1 c?«ai.m 

'®iia=a! faca f't'ca m alato 
alfa'a aca ^k-'si alaf—1^«p caaa 
cac« an a a ^^11 aca 'Qii af^ i?^Ttaa 
asa ca>ta a?:f£li*i afa nk-f kl ^ i 
aito^na ?kaa vffa ^aca ca* ? 

>f:^kaa faf^ig ^fa arf^sakna 

£|>ik^ '®!fala 'a s ’tkaa ^itoalca ata 

alkca .a^ifa ac^i ^ji— n'-fc^a 

I k^i a (ca 1! s a tr-i a t a'csi ata ^c^i— 
^ilala «{fc^ <:a.fr i 

i>Wa caia^kaa ^eafca ca'sta «ital 
^fca^ ara c-tatC's i m ca f% 

’fit's ^fata c“takai atai nTa—fawa 
^^a asfa^T^a 's ^^^afanka ^tata f4a 
^fai c^lb to I ^ca >ir^p?'8 ^^11 

5facai a?!i«i ai—“^| (aa'I ai, «ffata =ptw 
^fc^ i” a^'ki^a arai c^ ’Tta cHtaata 
»ii® aaa c*f=® Ka, vaaa'^ ^fac« 
ff\k’f I 'Sia ^^a'Q 'Ba*h- 

"ca aka ca ^tafa nka, nka ca ^ 
c¥t^k^ i” (‘fli ba#s ‘’^f^taci’ ^si'« 
=naf|) I 

ca atai afac=k*t atat^ca ai’toa 
ftcii (.a(^-aa<a '« aataa nt«ai—■^a. 






ertif 'S HWtiT [ 


jft^l cmw 

=*R1, «t?r ^ft^n c«ifc^ sits?i ’jfirl'ifi:^ 

^f«r^ nt'8^11—t£i 'srNts 

^:ti ■'sf^ =i!f, 

=rf:ii 3T^[j^ 

^ckf '5iaff<<fl C7!?c^^ CttTltC'35, 

^?!jrc*i I 

fst^r 5[u*fj '« ^^*5 

«itij <ij ^?rc'^ I 
'srfc^ 

-ttc^sf I 'ilCWil y\ZVf 

c*r«n I 

ivfti s?T'Q 3^3 ( C^‘ v5T^ 


'®rf3TC^—oic^ c*it*f cm c^ ^5{ ^1 !) 

’^rt^ c’? nt?- 

“fht? 'Sftft, cn C5r^ fenc'stn 

^tcvf? c^c^, 

I «tc?5 (ycVi 

s(i '$tr??[ w^ii 

cipf5i?i >^41 . wtl 3Tt«T:srn 

W(:'*it'^T< 3=rf «]:^— 

^1 f?C^? f^C^T—5Jf1T ^til 

fifc^ I C'stsft?! C^5f 

>fsplc® 


“«^ir«’fir*?'f fe'itc^r f“m «firH ■sj’st c^rcr 

«i;^ 'SJmH I TO 

r^^r»l t C^i, ^tMtC'f^l CTO 

^5?5TK1ilC‘t« TO '®lt*ItJl gfl <Si^U 

ttl, ®C^ (7T C^‘*k ®W!l| ^3C\S' f^CW^ ^^—^1 CJT 

C^t?F 511 C^5l l” 


3rOT«iit«r 





C’Tt’T—?!»|5t®r 
4?| 3ftC^?r 

afW^t, ^«rsf »iisf 

'8lt^!T ^CiJ ^tsitc^fil >fr®H 

“What 

is Satyen Bose to you ?” '«ltf»l 

“1 place him next to 

my father!” «r??N 

^t*(t5 ^t*r, 

CW SftfiJitRl I ff’? 

Cifr^, ^z^ ^z^iz^i^ >ir?’s «it1% 

nC? ntW, ^til 

CJf^t'Q ^t^ltif % fw\ I 

C^TfC^T^ ^sl^f?l “^tc^r, 

I «£i^i fw\ f^“ij^. 

i^nr^si ^ *Ff^« cwjtf«i’??r ’t'Tst'he ^ 

f5f®tr^T?i c^t^r ^it'^ ^ac? 

C*T ^Z9 ^ZW Tt^^til -if^i 'Slt^lt^ 

C5f^ I ?Fti?ii-^tr?ii c»!if1§ 

«rtif, cnt=(t I '«it*itir «rrrf 

’It«ft«*l sitS(C?l i^f^-C=?t<fl ntf!? ®t¥ 
'9f^ I 'art'eitrw ’Tt?i m i 

cw ^1 n»itT 

II ¥c«%^=i 


’T'si nc^’^ir^? ^fh \r*(^?ic^ c^ PtslS c¥^- 

5r«t3 ^<(^) 

^<rf^'51 «r^ JiutfT ^c^c?f?r 

iits-’itsT c^%, c^sf 5fi ?tf¥5T »(5inr^; 

?lfi^'1-?ti5^'5tr^« f^, 
3f«l *if^»{< I '«rt55f- 

?? =frn 

I ttcsf^ ?rr?^i c5T? 

cifRfc^ ^t?[i ^*ri I ^t5?i¥ 'SfM 

•fj? ^tff 4'«f5f <iir?itrsfJi 

I 5lp}sj'S9T >8(f^!5ii( 

C5p^ fc*f ^Cijsi I 3TC«)ar 

c’ll^r 5tTr?ttr<?^:!F '5if®??**f5i ^ic^, 

^tii W.m ’ff«^f«i 15^9 

I ^ (7f fk 

c^, c^?i 

?Tic^if cn 

^t59?tU I 'BftC’f c^cwhn 

c^r ’rt^^*i, c»r ’TH nt^r® 

lil’fWI ¥'^sitJXnt^ ^t?r ^tt¥ I 

’rti:sfii ^1 ^1 sii c3FC5i'« >ic®Tr5ni 

cnt^i c^?it!ni:*rit c?F^ m «r^a 

^t^iz^ c-ft:5f, 'aitfji ^PC’p 

c?c'*rrf I i?CT c^t^i 

fVa ’^tz^ c^1 c^*! 
^ I c^siH 5Tf^^l, cmP{ »ft55^ 
--“£{«ftsf«: I ^rf’r-^f'Qutcsn -ni* m ^i i 
^C«f C^<lfCT?l f^Sf ^c^f c^ ^ 

cft^ Ths-^ ^?ii flftm I <i3^t 
m ’rt^tTftc’i 4¥* 







VS5 

c’lV^a f^f%a 

csr^ffc^?! nff^pgisTtc^ 

1 J^cwc^ra ^s^ f^fs? 
C^ilt^t ®W*TC^=i I 

^tis ^r'?t ^fffs f®ii-Bt^r^ 

(upper partials) "aitsif^ 

«Ra« I r^r^f 

C^t’ft^ ¥C^riC9j:{ ifiJjsT 
’ftc^r^ nu ‘i(jt«’-''f’5TSj5ii 

»!K??-’n"5ii-*fi“«}i-f^ t«jtfff =5?<i 

I f<p« 

5f9pt^ I 

Wtn’F ^t« 

^llt fsi I ’It'fl «(Tr>T 

25 C?ff^ ■'®l c^i^ I 
^r3il «it»it?ffa nf«59. ^51 iicJi ’sftcw i 

'« c^rfjic'sf^! nc?, 'sftf^ #?:“f nc® 
'SiTt^c^iS ntc^ I 

'sitsifw c^tt I 

^zm i nc*<r 

5tf^5^Ci?f '8-TflffIsJ «ifsff^ C^fCSf 

? ^tf-3 i5tn c^tc^i I 

>icw ^t*itii ’ifss? 

®f«(5 4«tc?r ^c^JT c^^ ? 

>iifi'BfWc^f? 
^'l-jf53S(~^«\^sr, <£iin I 

«it>itt'f^ 5(t^8]~s{| C5, 

■€^ a c^^Tvi 5»f*tK5tc^, ntcnw ci5i:«i^ii 
ttt»r rh® ffi5 's'l:?, « ^rr'sn c^it^. 

5ftf5n[5T—^^*(t?[*l c*i*fi«’if«*rf^ 1 


?!f 4^iB c'r«^^ I 

cn^rli^ "sr^t?! tsij 3i-rtff 

() C3f9ii 

c^:w f4i:?[ 

^rihz^^ I '-?c^!:^ ^tw 

c'irnif 5T?nT^ '®f'« ws(ff I 

'siW 

c^rf’T, 5ri®]r*i3 ^tn5'5i'< I 
?C«1I 

^tnf^i” 5T(:'?f*f^ '81M 

“^f5|-^|”-a nfa*r® 

'^z^^ Jiw <^1^15 

nf's^i ^ftc^i. 

^z^ ^i^ii m nz^^ ^ 
■srC'SK'l^ni 51t5T, f^r^'fjl ffe'3 C^ ^“C<F 
'5tH=t ^z^ m^ tff^ 
cjf f^ ^jtsira mz^ ^z^ 

'srf'f^ ?fc® *1^ 

<ilC5f ^t(StC5T ? 

^^f'-sf^rt^T «rtrf— 

^1 c^'f^jtc’Tii 'sr^^tfl' 

^<^1 'sriT’Ta '-fti 'sitc’t nm 
nc« I »rc«TH 

^sfsf nf^f'gj ^«\\ '2f»rt'i 

cnci^T c^. 'Sftcs^t? ’tf^m ’if? 
BfflC^ nl'W C’F^, vst? 'Sf^'^ I 

^51®? 'Still n’^^- 

n? ^ I ’5r^-ciit*i??-^ti:< ^*wi 

tttr® mj\ 



JIR ^»lt^ 5?C^3 uqspfe 5pf<'®1, ’If'f tJC*^ I f*{CSr^ ^11 ^tf?‘a 


Oft in the stilly niglit. 

Ere slumber’s chains have bound me, 
Fond memory brings the light 
Of other days around me. 

<cjtPc <Sf-i|rf< ^-c<ff43 ‘ill 

cwh?ifir f<p "iji >Tf?5Tl 

i?fE5 ‘^|-S( ■« r<Kf*T’ 

; (^) 

( 5 ) ?nr®l ‘ii^t ’fi:<5- 

'sif’il’i S'? '«ifsftc^ ’fUiTSi I 

’jpiwi 'fsiN iiwc^i 

C^ tif'Sl I 

i I % #fvfi-^r^h 

t 

c'q ^fisi I 

«i fni f¥cg cwf*r, 

“siciii *ffNi, 

c^t»n c^ ^31 ? (ii’fsT c=?^r5i 

’Tj’h I 

^ij^r gcif I 

4 I Cfprai C?t^ 'sif^Q <il^1 

c’PtcsTi c^'in ^t¥i 

=?tl cnm, c^tc^T «¥c^i *{t9ii 

m ’3l%?r I 

c>tx^ WC^ >lt^t^1 


R«lf^ I ni =3ll& Itt^T 

■s'lt'C’f I >ftTfi^,tf;c?{if ^1 ^Tt'^j'i 

s'N c«ii:^ ii’s 

—Quick march |1 AcceU-ration-^fl^ 
^iVii Pf 'iii wiPi ^11. -i'C^ 
f^f^fCJ-y ^C'ifs?, "ife ‘ii'fi c^, 

r&pKTrf'1^ Sfh’l! C^:^' 

^f^“i ^’‘^* I '^^1 

CH\^\ I '<6j^!?t*r-Pl59|^ ‘-‘I’lT'll f%.^ 
f-l, ^f>15'1*C'T'fr 

‘ill «iPi»e!i*iU 5iw '^yrsi^l >(i’’i^tlJ^ fi 

C^^ihT p(“6!r ^h*l1 

^rP— 

'Sir^ ^itsi C^, 

£ri’?i*it ?*ff*f* I "sifsT-tt?! 

£fhi| ^r?, 

c->Tc^'*i; 'j-hi cbCTi c-tf-r ^7Ti>j 

I ‘ill c>i-f»'-^ 

Pr^s-Pf^^f ’11'^^ Y. M. C. A-c'® 

RSrri «ihN w mt<s 

c?» ’tt<i '*11 
* 1 ®.^ *it*T ^’5’f 

cncyi I 

5niw, ®r'r^^ '»i«fTtn^ c>i^i 

I ^k'TsJt i 

‘sfiJlifst ^PiaR, '»T«in^1, f^il?-f 

unc^t'f 'srtrai fi>- si— c-'»t 

Rest Pr, Stlt^-fBC’l (ilir^l 

3TS{cir ftiij c5Tt»f I 'OlHi 

=fpf, '«i'rntft (i*il?sn 







I <‘)-*(^ c’T 

'Sft^ f?5lffl<!l 51 ("C^ ^^1 I 
c^tc^^i I 

f^F f^w c’raf^ 

^I'afJT 1>T^ ^\fk I 

nr^f c¥fr<vf I ^^1- 

c*tfng '«n^ 51 rs? fnr*Tsi, cm^, 

C^TW^ cnJlf5T®! ^f5(t^ 'Sll'^ ^5irr« 

cn^rtc^i I ^ srtf ®^i 

fjfcw ^■^^^ ntf^— 

c^i c=^r?ici[ 

^fc^r I ?’—“tn” !5n 

I ai^CT ‘\«f ! !” 

C^n-sTf^-C^’f C5ll 

I '»rt?l <Si% '55^ ^1 

FfPtn ^zmw 5[Nf^[?.t® c^rqf^®i 1 
c^ '5i5.?tf9r, 

®i I fkM 

5 fs 5 {—^'fsclii ^f<r|^ ji^7{ I fji, 

^®ii fs? t 

^•fcf f-f^i:'® c^f^, ifr*T 

'& 'Sft-Sjf^i 

•ft® ctft’ff^sf >151^1; 

'Slft'^ «f^’I]«.t^ 'Q C^t^f 'iltsf 

(:^t;^t!r c¥t?if^?i i "srtli^^tltsfi 
C^ait^ ^?i1 at® nta a, <if^ 
•ThBr^j ftff® nt^t^ 'siTt’i^ 3^t®jsf-fk^?i 

^tt«lt^ '«ff®®5S( 3F(;^jfs|ft 9tf^- 

aff I Seven Horse Power-^ai c&tf 
m »lf^ t?[^ t 

at^, «flf»i a at^j 5i^, nt<fi, 'sh 


■«itffl ?rf®t5, a ’rr®i 'ii-sfe fsigst^^j 
??a I 

f«r-4 a?i 3F^5i ^t^ I ^t*itt*??i (?l§t*f) 
'«^t'!if?l 4aJT=jI '»'C’tV^“f^^ t? ’Jf^“ 

fs^t-n^—^r»i ac| 

a-9wr^ 5pt^ I tf® Shaw 

^\z^wn f^t#“r fk^, >«rt®jJF awtii 

!^t?j r®^ w atfe I ^^f^c®l5ft3F 
®?t?/ 9t® •ft^ I ^tf^ 

c®f5it?i ••r[®i cM^h cH^orait 

I 

5=f^®jt5T?[ it® «frfi '®itf^ I ^ti 
5f!r, ^nfi® it«i ^*ft!f 

■■Qtl “t^*l 3ff*l ^fl[ >T5!^l 3f5[t-*ij-;^^^l I 'e? 

^ !fr?rtt?!i, ifft® ffi 
®«fti{i ®'55[tir '-itiSa ‘at®t^'t® 

I (5ft fn^ti^ti 
It® 5rt®Jt®® "f®*l C®i® ^1 history 
repeats itself 5{'^ ^®T 

®c®tl —m '8f5!®t?l I 
=S!®®tN c® '5i®it® itn C® ®)®ll It® 

®iti, at a®’?r® ’j® rota's 

®j®n '5i®?ff^!® ?t®fi?T, ®t '»fi?®t® ^1® I 
®tsjt®® ®[®t® ^f®-'^t& it^'t® ®lt® f^® 
ftl ®®^f® f® I ®t® ^flti® ®1 '5ftl®t®'9 ®1 
nf®®^® t®f®, ^r®^® tfss^tt® c®tt« 
>Tt®r® I >f®if m<z^ r®st® ^®5iit^ c®t® i 
^^|t^ ®®5l§ ®f®®t® =5!ntf®®'Q^tii«ft®tt®® 
^tB^® ®^tt5r I f®®f®l ®t«j® c®t®- ‘at l^f® 
at® sa ®>ftnti® ®tei7ite! ati i ^tt ®®® 

f®®tt «j®®t®®® ¥®t^ ^us ‘5rt®t® 

CBt® C®t9t1tt It® ^ta, ^®‘® 't minus- 
twelve powei-va® B»t®t® (•fit® f»rt® 
Xfk 'Sf®it®® ^tt«^t® '«rt®t® 'Bf^l 
I 







a 5T*l^ 

^31 ^11, ^eil ^""fl "SI'N 

‘il^* 

^SlCVf^l ff%*l ^1 Syntlu’tic 

drugs I 

?(aci 'sf^rr^f® c«^w, 5ilT< ^'^Thfi:®! 

c^c® ’ftc^ I ^'^sitr-^ 

h''S0ffif^ 'S f5ffAJT^5[?j(?| c«?ic»r< 

5f^ ’f^H c^“f ^st»silr'^ii c«''i'f 

"sitf^fs =if^t'c^tr’N f^?^r*!?ircsf 

I 

i!i^rsf 5f“t c^nim ’5?!isifi?i 

? c^f^i 

<s\mj ^T<l^f?! f4' 'eil^t'CW^ 

<ft^ c^, 

«itf^t? ^ I ’IN 

a<n (?r, 

n»N“t ^tc’f c^rz:^^ '«itsitri?5 

C*fC"f f^S ’Sf®rt5?1 f^'S^ 5^1 *^1^ 'SfN'M- 

s^'ftnai'Q nt'sai c?fr^ i 


'®rc^ Pir'WC'f'^ 'mff '^'« ^twt^ 

¥r^ta cnp%5|5^ I s)-9t^t<5:®, 

'-st :|flT^t=T C^^ZW^ I 

'wtc^'-r I ^"^*1 

'ai^'^i c«rc^ C'»^^ ^v5i?; 

CVf'Q?1 -vSl SI1 

5-i^‘iC‘p ^i5kai jj'gsi =?ri 
■<%■ ^1 
cnr^r ■«f*^’c«i ntii fk^ > 1 ^ 0 !^— 

?f^5[jv:J[ Vf^;5 'SfKJl cttNS 511 ^nC^—C^f^ 

'iiZH ’^^t‘frr^ 

I ®i<f c?ii¥ 1l<F f^^t^*i m 
eTf-u«f c^f 'S^fir ?i'^i:‘f?i ’«>«if%! 

to I ffl'^r^lfsc*] TC5i\^f^'« 

^ca’t ^z^ ’i^fm 

psrii ■■»iciic''f CKtif PiC'S efsr ■■«[i 1 

T«to 5j>sif<ifk»!ir ’jreyNii'^'f 
nri’tt^’?N c^5i^'0*i ^ 

c^l «(tidcw5 ^b‘i(i I <4^ «{Hi:^T 
Sfl® i*-"—bro. 

^tcn I cii^tfi 

Nut? N? « 
^?t? ^r^«r ?c?R I ^rn? 

^zm B?5|f I 

ujt *lt^ 

3i5Cf nfsfl® 


«t5i? ?f-ii N^t? ?r? ?r? 


’iftur ??«( fest?? I flc»i5^ 4?jt® 





[ il-f nwi 


'Ota 


(''*^'*^1'^ SiHgcon ) <il^^ 

(-«?<!«« Physician ) I 
tif&’S fs^ 

^f3 “ivrVfli! f^ii:^ I CT]^ 51^1? 
■«t-il.s?[(:^sj >TC"^ ''’.Ml C^hlfRf^f 

<ii^ >i*(5T 'iif"i5i 'a 

ijfFni f^c-i^i >i'rt^?<i's 

’ll!? cn ^C’Tfe^'*T, 

^r^l 'Sifs ^rs? 

'ST^fnH uK’v 

'S’fsf ^^Sh't ^rsi I ^Tl'I<?t, 'JS^^ 

rbf'ti'!,nhi’if ’TNlil 

f<i*f^'*fc^ er^Kif^iv ^!fi f<»ryt'S 

r^yl^TvS’i 

"SII^I^CR ^'fci C<W ''ii®l ^lif 

cnc^iT I '«^|•^It<5■^1 'i-if iffjy'Ey, fbTf'^’f^ 
(Rhazes) ^t*11 ^r*y\5(r«f^ 

'll?! fbfwi-sTC^ f«lfn<I^ C^rc^^i I ^Sf'^ 

31^11? ’ivsrt'-T i ''®f^i 

<rJiV‘ir*i'»r<i c^t^t f*y<it?i“ftc’f 

^R^U<i I fb'l%'^>Tl-’i’'?(ifR ■•yfsi 

»cs&: I ’HTT 

c<»(! ^C'«i 

C^, CtJkR f^pT 

’^5 ^csi c^, c^k^iw 

C^iHl '«r^C b 31<?I C5i>i! vplst*! ’TR 

> cTi"f csTfifi 

W '-fill fr.v>-) I 

«st^'A?( <smu I 

*rfl^ M^T<r'«=5? 'a '?^t^«- 


ffi-r ^iw 

fsff fw^ I C5it ’fsin 
c^W 'sypi'k'^^ ^ncw’it^’itr^t 

Prcwc*! c'^W iiA ■<f?!i:^- c>yi’<5''iT, 

’ll!? c?(RS( t nr< 

n?i:^ -ii^ ?rcJi\>?Pi-ir 
rt>r<>'^>]i s^^cvsi^i I R, f^cTf-r 

■<CS(V'iPf ^fJir'5=T, C’SiQfil 

-^C-JI 'il’fjf C^^sr 

nfitfsi- ¥nr^ i 

-rxsi-ftc^ (*i® f<«k'< 

$?c^?r >iif*f^5 »k?j) z^^zm 

^kR ^i, ■5!r4t!y-2f-i>r!j a 
m Plinn 
Cb^l ^Crliy I 

'2f«fN Rector I =§:iltV «to^ 

cTfi»f i ^^•■ 

C?£“l^ ^ (S.i Shoo) 'Ir^ ■‘fh® 

^®ikN ■vrlRti ^••!ti 

fipi 52^*^ ^ (Loong Shoo) 

Dragon tree ^1*1 «fkiJl I Dragon 

trce-ii5 5TNli^ I 

tnn n^ ^1^4' c«pc^ cn«i i ’sft^i^cR 

5ff^ artsii I 

^sii: z'ftn) I (^^»* 

— %i) 

^l'® 

hf^kr sfVk? ^^r»5t i 





^?j?it=r 

^’5 I wfs 

fb'f^'^Tft^ ^r^f“t^p«tc^ c’tt^t 

I fkc'Jf '«^=^i'5fr^5 

cBKts ’ft 

c?i?ri 5j I ^c«fi 

(Hortus mal.ibaricus) =ftC*l 

^^|g Tfsitif^ ?if5 I ^■''•f 

'5{t9ftsi5r^i^^ c^tf '« 

^.»f'C^?r I 

«Sfl^?! =ft^f ^^te?t (Kalalae) 
jf-f^f^ ^t®1 (Shawahoot-al-Hindi) I 

^r?f ’rf^i^c^ nt*6t^T 

cf|C^J-r ^ ^11 ^W'T 

's ^^sTtf^ 

?^!r c-Jf^f I ’T"’?^ '« c»?% 

fsf^^JTI-c^arisrsi to ’Tlc^i 

c^m «fto c*if®^il^ 

’Itf’f^ I 

<£rc^K^I 

5¥?[t»l=^ C*f> ■f’S^t*!^ '®t?t'«’?l^ €fffi-?tt*5fT 

f^?it*f? ’ftc^r 

'«(ti**rtsi:^ ^tif:k«f^ 

^9111 ^t^fi '^tfJT 


c^, ^tflc® f^Fi ?C8i f^r*f*f'i, 

toi ^^*tt5!^w =5? ;?^j'«*i'« 

jft^fi c«?c^?i nf?if5^ I ttntf*r, 

« ^5, 91^^ -Q ^t5if*l^f^^ 

I (Liver) ^f'Qcntr^i ^t»iw 

nt'st^ fn, #t£i c'4'w^ c’ftfiwi, 

!!ltJfff^ 'Q ?ft«ttSt C'^lft?!, fwfn Sftt*t?[ 

^“i41 “ft^—‘i5^’<5l ^Ntcif? 

I C2f»if^n“i*f ’ll 

'«{t*^'« «5C’f'? ’)(:?[ ’ICiI I 

=^p n^t'srtPi'Q '^sfei^i 456iii i 
c^’fl ’(tc^ c’T. ciJl^ ^*f-f:5i« wrsr ^1 

'STt’itc^^ nt-sr^j >f«j«t5f 

’T’l «(c?if?r-«f*rf«Tl^ 

fjpi I 

Tjsf^ sj^si c’lrn'ft-f ^r<f, 

-^n '« 'snijh^ xf'^ 

si^:t“ii:?j^ ^<4,51 it^ >5^ ’^krtfS^ 'srf^ 

«(l?f<i*i «i5i®-< i 

®<!J'S*t «fNtl*r3 'CT'jST^ 3TC5'®’? WVii 

I f^55fr'«fii 2f*rk^? >icw 

jfCBf ^c5*(K^I'< C'35?'^ 

'Sltf^f^ f&f4Mt-ftC3f 

'sinf«^t< I oil ^im\ 

f5;«stC5f1l -lt«tti5iJ »k^’i*n 

6tto ’ftf^ I 

c^r ’I’f ^5f>it<fm*f?i ¥*jjkHi 

c«^sf 'Bjtf^ff*€ wrfi, mM 

’f«ft ^m\ i ^<t<» o^# 







( Rauvolfia serpentina ), ^^5 tftf-ir 
^1 Rauvolfia canescens, ^ Vinca 

rosea— jeiI' 

(alkaloids) «?|s 'r/?r\ 

rffci? i 

fjT'-ii wft? 

»f|^ ^5J ftfc^ 5^, 

■'Sfc^ 

iiC'f wir« 

?TC^5J C-lftc^F 'SJ'NISI 

•stVf'i Blood pressurc-(fl^ 

altc^ I 5fJ2tf% 

C’lft’T 

'5i|^ cnt^—c^r ^Ttt^- 

TO 'SfTO^I^ 

'«i:^, iitr¥5i 'stsintfw^ 

C'Shll^ I 

^fc^, TO 

♦flvifn^fif^i ^1 Tsf^tfi-feR 5fc»(T 

cn ■sircss, 

sfatc’f 

'G >!r^>I 'Sd I 'SlJtf^f^^ fv!?C3!(*&;?! 
^S(tis^r^'4 C'<C4' 

*iic»(l6^i i ^tfb'fiif^^fi ^itRiB^it^ 

fs^ <lt'|51^f^''F ’5^1 ^Jtc^rf^'-^i C^l^csr fl?T^ 

'Q ^x^ ^ln ^^l^^ =5f^Jt?flj 

’ir^^n TiFKi :«!!c^ I '?rfs{ 

(Yam Dioscorea) csfr^F 

iit^T ntGTl 

•£rgsj^ c'*rc4’ 

'^Nis £1^:5 

I ^'t ^i^i:>irCH (I#’! CifSpti¬ 


ls’! C3t^f fif^tJir^?! ’«{'5« ^’1'®! C?'«f1 I 

tJisTt^ri!^ r^ff^5t^ ®ti- 

?F!:^ «ijtl^- 

c’[nfS<f ^<11 I 

^tfifN c'^c*? iit’Tt^f*!^ aj^j nt'G^i 

oR^' '^sl^ sic«fj 

mK I ’•tfiftft^ ?ia®il w*{®i 

C^tpSCi^'-S 5!®]^ ''51^5* codo- 

pyiinc <fn5jg: 4T^, 

C'l^tf®^! ■sfN <il'f(s ^lt>lfMaJ| I 
>^1 51^ Vsfai:®?! ^flvf-^t^WT 

’ifG^i cni:w I ®tt ’5rt®[ 

I^GltC® CW3 t'< atf® »i^! 

«fr?f8 -srtf^ 9 (:t!ci I cnf^f’if^^t’i 

’iiC’f m (fungus) 

I'^TtcQ^ cNii't ^t’int®i?!^,^^l‘3;- 
y\ti 'sqtc^i^i^t'SN cnf^if^if^^ 

I ’!t?tW 

^[Sft^f TO 

'•fif'F*! c‘tc>‘r?i f^TO^fsin? ‘A’f 

r^^N't ^t*! '^1. 's^ffwK f®f^ 

8 >!?'F»i1r‘!^ "i^BB ’[tl^ TO 

-c^n (:ll'*!tir>i^ r^Pi^t’f c*«tt^ 
TOf^STtc^flS^ 

^tf^r® I «(5j- 

C?!t«T f*!TOlt^t^t 

^t^ii ^jf«ft® c^f^f^rf^TO 

wm ■'?^=«(i ^tn^tTO ff| 

=!? I 

ntGiftt® ®rN?l spsinjl 

JTCTON I 51^*[tCJT stfSTfR*! ^f^«(ti^J!^ 





n’fK'sf^ '« citf*f5 ’F^ii 

51^^ «r’r f^^t*(f 'Q fsr^friti:«f 

<5^ C“ftf*j^ C®^i:??il ?ITrn^ 9 "IT^T^liT 

I «ff*!?ii '8it®f «rt5 ^r^-f 
Jit^n n™i 5t^itf% 

^C9!C^i[ ’TC^^'fNfr?! i 3f^3 ■S‘lTf'^^1 

?ti-c^?r jfn nlt^i $CTi?:^ 1 
*fWT fjfbil, 

'«tc*f jptw cm ^[?:^T'«f 'iiti?! j^jif^i 
I ¥l'^ft§ 

c’«rc^ #c^‘fcn sirf5if«i^r <.<i=ff5 

till c^^wiSa 1 'ii^ 

s[i[M 'sftfjtn^ JTc^jsf^fvr 
c’lnf^i '»ftf^ 

3ft5F?ijsjfQ^ '«1u^ ^|»fra 

af^i «fI 

c*t^ a?? awa l 

^ta w ^ta ’tlt^.a aafi^^aa 
JJfa ^racf i Indian Journal of 

Pharmacy-a ( 1963 } Her¬ 
baria in India ^faC'sa 

4¥lB ^ai 4»Ftr-i« I a?!'! 

i^ti^ ca Dr. F. R. Fosberg Sir 

George Tayloi-(fla ai"®, ^tac^a 
afrafja 


v??l 

fa^+a-a’Ji'sstta aai^fa*i ?a fa t '^tac'^a 
f^af^icaa fafsa m‘s af^«l 
■»taRa a^ 's^atar ^’fa's <s\^i\ ^ftatar’iE, 
alc«fa-(.’!f^ raster a1^as'«tca fa<ffa^ ?a fa 1 
'sfai aca asraa ca, a'saua ^awi caaa’» 
(.at^fcar^atc^i-ifT ar^ aca ^fi, cjf'sf^ia C'»a^ 
'ill aaa*^a nt^ai at^a 1 jiI ^t'S? 
csaJi^a ?[^aaata ^aa's ajahfaa i5tcaa 'Sff® 
aa^c^ia ac'Ec^: f 'sfaa ^aa^ta 'e 
^tc?r“i^ aaatajvya iirsfca*' fa:aaaa?a c?'eai 
Ifb'i! '®t?n ill faaca i^cai^a 1 

nr*6aa^? aaatcaa ^^faafca'® 
ac??a a®r arai ajafafaa, caaa— 

a’^’iaii, aiEbjTfa, ■« 

if-ffta Bia ®ita-? ^cac^i ^N's aaa^ja 
'6 fftcafaf aaftcaa 4i:6^fa 4ff®iffa 
«’traaai c^s ac® i ®i^, 

(®a1?a st^fij ’iraaai-c^f^ catai ^x^zk 
liia^ «k'5 aa<^ti:aa C S. I. R. fa^f’T 
jf<r ^i^aaaia -a^fw sfaNta ^fac^a 
faf»a vfraaai-cfw ^8 faaifa^raca ■«iTfa^ 
at?.taT a^ai^a 1 National Chemical 
Laboratory, ^I’ai fatNMa, ^taaiaHttaa 

a? yRaaai-c^??, at?r^i c^ffac^f®! 
asf^ft^ta fa^fa =!is*! 'eia Ifnasjt'n 
cafsfHa, cm fa^fc fai- 

fa^iJt?iif, ^f’t^ fanl6 

«rffs ^rf^ltta c^ac®??! fa-fa^fta 

» 

5fwtcii?[CIMPO 
C^intral Indian Medicinal Plant 





Organization i?icst 'i!^l5 
3F?1 sffg8ti:^?ir 

3ft^|-?ij 

*PWO "Sff**!! ^1%, 

'SfH^p nP^Ti ^c^fi'ft’ftii 5IC® ®ir< '®ifqfc^f^ 
(Tft-r f<jfc?r jf?f^t?f ^fsitc»f‘< 

5ir?T?iT ^t^«i 

-sra^:?^ 'ii^—c^^rrc^r 

c'«fc^“ ?f%5 nr^ta mw « 

c^iii 

^sif5 

c^, c*i'®f^ 

’rrtn^ 


^Z^ ’Fiisr ^i<s %flf- 

c?? I '5r^« ^i'?r ^z^ 

^z^ >it^t*rr I '8(1^k^5 f«!’^r>f z% 

^ftsifctr? JTsir^’s «fi:bl|-5 

2fff$^t«?T Z^lZ^ IffsitlS^ ^Z^ 

'9^ CWh 

^?lTt*rfl«f 9C5J ^1 ^RlZ?tl 

c^Sf'^f^ f^c»rc"t 

«ft5I^1 '^S;'^ HJSf'S (foreign 

exchange) ^t?IC^I I >i)?r 

0^1“!^ '«ftf^<’f ^5f%, f-tn-^ffn^^T^ 

«rnf^ f^f^s CTO ^t*R w 

tn^ ^wt“ti ^t*i^i cnf^*i I 


JTtf^CW f%lf^ ^Pf C5^1 n^, *(^«fST 'S 

^i%sf5?? c^, cnc^ to 

^^gs ^1 ^c=?-~c^l 3ff^(St^^—^-Jf ^^c?iir 

^ISTO ^1 *(t55CJf« ^Kl-'Blf^t^!, ^c^il I ®rff«9 

cbti ># '45^ w*r*ftsr ?ct61, 

■4\f^ i)Hi{ t^f^'sfpi^ c^u<^\ cwc*f 

'mm mz^\% ” 


'srr^K 5r^'5T^^«r 





f^t4*t %tc^ ’TC'sjar^TN 

« 

•firgii «rrtf^ i n^hf •« ^tPr^- 

f^sstc^ni nc^^'Tt^r w «rf%^i I 

^5>^8 3TtC^ ’«rt’t'^tf« 'SJH ^CJf ( co-oi ) 
cjpf^^ ^1 ’TNtr^c-f^ 

mf^-S 
s f^f^?f (ti 
«fnf^f%?r*r i 

f^>5f|%sr-5 =«ft|^lf^ir 

c«ii'C3i'8 'srcgt’t nt=r i 

^^fK-1^53ft5r c^t^- 
^tC5( ’iRR^ i c^f^- 
nR’T^’yjR-'i^Rj ^sN^iRq c^f^'ii 
'srt:^ !iic*!n:^— 

^z^ '^] I '?5(f%si -1% '« 

^t5w«i'« *fi::^i9 Rcs^*l >T5^, 

'€ ^^5r ^sfcsrc’T i 

^«fjtn^ “®R 

^ ’’rt^i^ >twR >f’sci 

f>r^t« ’iw^ '®it'c^t5Jti ^<£rt^Rr^ 

^z^ ^vn sit^ ^R I 

^t5 a, ar^Rt^ ^tR*f 
^ftc5fcar*r niRri ^totrw^r ^5r*ft?[? 
*TNi’'[tc'*t’S[ wz^ ’ti^ 'arar ’T’t 
wtit dtRt^ ’oi^.ijTN 


nR^rtw ’f^fK—Rf!^^ ^ >r'^^-- 

"srRfrt? =^<-Fsr-sfi5 ca^itR*^ c'^<:=f 

'SfR^ ^z'^ *« I 

Rr^ ^ n^NR^i 

u!)»fi? •4^ 'QcJ'—c^tr^jf (ii^“ ’t^'i 

^ttc^riar^ ’mfl c¥Ni c’^pi* ? ‘fl^r 

C'itr-p I 

cwrlfiR^fi^t^i fi^lR^'R Rf*it<i 

■^rfat, >st9, ■« ^ic^ia ^*itc^-t i 

«}Ntw <yRft' '€ 

5t^Rii «iRti:??l %tR4R (Galaxy) 

^T^r»fc*!ii «f^*( «iR^R «irR i 

fWn«tQ (Milky Way) s^^tR^R fSr 

'«fNf Ri“f^ I '«ir*ftc?^ ^RHt*R 

I <45^-4 ff3 

^mH ^FRtc^yn nn I 'srRtWii 
«q^ ^R^tRiRt^ i «r5'«Ri:^ ( 

3?rl?i ) ffRsfR %fR¥R 

ft*i ^R^istfaR *i:«fr ^c«f 

«rR ^t«^R ’sitRit^-^^ I 'fl’f 

nRsitn 

'8lfW*l ntw I 

aifRitm ^rl^m sfr^sj^ 

o..^^.. R^c^rtR^R «tf5 i 
’ayRR^fS ^sfR5^^ ^^tf’a’fR =^tn 





‘5‘4t& *(t^'fi i 
(flip-ii)<ffg ^?yff?i?FN '®r^TT?i:g 

c*PtlS 

cstt^f^fe >• w ^t:?if^-''?ii?i 
«fr«T¥ 

^r«i^ c^hMs^'nii '»i^f^f^ 

Nl?f nf%!*[f^ ^rlt^*intt’r (^ - • c^tfB 
'1^'^ "si^Pr ?rrc^ of«fl ) 
is «rt^ i» c=?r{B nt«iii 

c’fc^ I ^p! 'srtr^i ^"s 

’sa caffes?', st^ ^'31 ^ir1 ^sftr^ 
ni'fTf'^'5 I s(?tr^t*5f^ 

'Blit''® ^sitl I 'srrsirw^j 

iit*! 

'«rTtr« ff^®'! I ^z’^ ■’ -^fTc^f^- 

'Sl^ft'i. 'Bf^'sf® c®li^ 

'sitC’nt^ 'slt'JTC^ w *' 
51^ 1 c^, ■®i1®? 

^1 

^U I '« 

arfsil I 

=ffC'?Q f^®t'^^1 
^zm '»rtf^«ft?i "'Ttc'® 

c’fcf c^ I 4«rtcsT 
'SjtWtb'^N 'Sf'Sf’Iil I 
c^'fti c«rr^ '»rh:^ c?r 

<£i^^ <?t^ I f^titiii cfc^tc^sf c^r, 

, ^'gti:^ ’tjt^ ^fc^ I 

esrt^t^ 'Sftsjt^?! sfsffssii^ ^J^Tfg^Pt'Q fliSI 


's^ ’frtrJT^r i ^Iwi 

^^’JT c^!r fan ’tit^ 

45fCSf C51C^^ m 'aitrsi 

'®t?^tii I 

’•r?tiw I '2{5'<3 

C^Fk =FC^ '5I?!’?N 5)1 I 

nft^fTf cTf'^fi ^t?r c^, ?5 c<«fr¥ 

fc^ I '5[tsifr'f<f c^ 

C5T«% Cf ^5j9f_f^jjtj;j (^«fl 

’ft^, c^tfS sttl^si^i'e I c?r^ ^g^rit 

^^rfgjFtsffi fi:^ nr!?ifi:5^ ^t):gi cg% c^rtn— 

"g^fg «rti ^»c^tfc? sft^wg^ i 

^g-? g1C\5, ^tcwa ci|1^gt?l cg^'« 

nfgsitcn ege? I ■iic'^irg^ g^ii gfg eg, «% 
ijgg'st 'Ht^nfg^rsffi ge^ nNtef^. ^t^ifg 
em'Q g:«cge’t i 'sit^^ttegg 'artenf^^^i 
gc'® ^rg i aii, 

g^gf? 'sjsfgfeg c^Ffg w'? g^ 
icgcgg cseg cg% egu^t ^tlxg sii i 
fg®r%i fggff^ g^egegg eg, (^igg c^fcif 
g^^lfggffgjf^g vegr ntg"gfg^ grggtar« ^z^ 
w; cgi:^, ge^ nt^fgfg gc^p w i 

^gt?gegg girtegj nfg^ g^tg g^ii gfg i 
geg g^gi gf^—ggfegg •^igp^ *rt« ?!i Ffifegg 
ng gg ?]gf9ifg«tcg gf'sgf'^f^t gptf^g c¥tfe 
egt^ gtg cg'sgl c^f^ i <ggg stggjSg 
fgngt««ft^ gtg ^fg tgr?? gf^f^fiig gegj 
gjggtg gteg c^z^i %tftg''N»% 
gcgj'e ng’^egg gjggtg ‘fl^teg cm glT5g, 
ge^ ^gigfg top ^ I g^»i c^ c^fg 
gtfffg^Ftg '«rrt»itg nf^g C5cg« cg% m 
fggtrg eggi gteg i ^gg ’^gtfggi- 



siw c^n:® *i 19=11 cv, '^'■ff^zw C9*R ’f®® 


9ft9*lf¥? 5(?Hfe9 *11^1:919 

®C9 ®t9l ^f99t»( fC^ ? 

Ca?Ttf®1^®t^l'i:W9 *1C ?, ^C5199 

^tCS9 ’81^9^5 C9C® I ^®9f" 9?!l 9f9 C9. ^99 
(il<p 3fj}^f —>ftC9^ 9«11 ’Itr^ 

'Sftft^ 91 f9l9(9 9.99 ^5f9 ^t9»9 

f^9I :T?T«fj fj} fli^ 9l f®T:99 9® i 

f®9 91 9t«19^C9 C9f9?:9 'i)? 

f9’^W, 9t9 ^t9®9 ^psJJ^Cx^ 9ftcf C9C® ! 
'»ft99l ®‘9f99C9Q W9f9 C99t'S 

I C9 9't9!:*t f9’^'^9^'*9 ^9>'ft 9f9 
g^fa I 9^ 91 1®9 C'ftfe9l9 W f9C^f9(:=f9 
c9 «f>if9i:«r9 9'jS '®f9t '2f®f9 

b'51Cf f99| i ’I'®!' f9l- 

®f?tC®9 (Expanding Universe) ^9i9 97t9T! 
«J«T9®r99! W 9^91 9ni 91 I 
''^^t(:9j 9fti9i sirs, f99^5irs9 

^1-9=1 pr? 91:91 

nt9"9f9<F ’®fMc‘f9 ( gravitation ) «tf99?:^ 
f9«P^«l 9Co I nfK-1 'Q 49tC=f9 

<^1 9Jt97t'« 9tf®«1 i^ri I 

9f9 ^®rC9 T® s ^1^19, 
f?srt^9 C'T^ri 9t9 C9, 9^ -siTm^ 579??! 

l^i:9 C9® 

^t5(trT9 nr'*? si^W-f ^:r®i ‘^19*49^19 
I 9^9t9 ®1 9r^ Pi I 

'BlCSf9'' C3f7tf®f913tflr'f9 Sfr®, 9^9t9 
C999 f9‘^^?fr®9 n®® 'n>it9r*i9 
T?Z^ w: C®9pf ®ft?9 n9*^99 

9919^ csfr'rrnii ^tetr®R mtn cnr^ 9?^ 
9^9 ^?tf9*Pt9 ^ m I ^ ^k9— 
«trrr-t9 ^t^r^trBjsr 
n7ln 999 ^t?tf^i9 nfln® 9r9 9tr9, ^99 
^9t9 9^9*19 9tr9 ^ 1 Pp« 


9^i?tf99*i 9?!&9 sfr^i ^r^rstr^9 njtrn^ 9f99t*} 
9frw ^r»i, «f^f?r=sF «jif 9 ( 9 * 59*1 9 ®® 

^t?r^tr99 97tr99 9?i^c® 1 ^9 

4l5rf9^t9^C5,9 9979^ £fCwr»f S;tlr§fr^t99 
Kfn 9f9 C9C®, 979 ‘n®1C9 9*t^7f99*t'®p! 

99*99 r9r¥ !ir9 9:9 97913 ^® f9r99 s7979C*j9 
^19«| Prn ^991 r91 !:ni^9 ^zn^^ 

C9C9‘’ ?'9 s7k^tC®9 99*11*59 i 'il99 
^■si ^r9, cn7^9 'S^K "sitm C9*791 

C9r^ V -wlsi ^^9 j;r's ntr9— 
c9r9*-1 '« nT®59 9in7^r99 nf99T*t 

Pr^r^si *5itl9^7^«i ^119 r99i7® 

E-mc®; E’”-ifs?9 nf99r*l, in-^9, c- 
«i7’m 79 ’if®r9n I 'M nsi7*i 

«i 77§9 ^9^ ?7lr§7r^^'*i C9fsil9 f9r’iF79*i 1 

^9979 'Qci, <i|^-“rf%59fr*ff1 { C¥l&n ) 

■■s{irn C9^f9i C9r9i ? ^5(7991 c^rnff, 
c§ir®r9 ’77in c->u:^ ■^^7f99*i csir99 ^<!,nf«- 
^7rn '^9' C99 cntf ® 1 99*1 ®799*1 c*^r9? 

<sr?-^n<57c^9 >^^9 

i?:9 I '4971 C97n79 -tPpfPifl I ‘4'57r9 
'27{W91 ^77?® 9t9C^ 9r9 I 

cfTsf c*?7*i -37rii (cnTn * 3 ( 9 ^) 

951*1 ’«f9'^f9 ^r9n, 'a 3f7r99 

'5f7t9<®79 nr^r^ wic^r 1 '£r7?f®9'' Pi175st 
'« nf997t%9 (mutation) ^z^ nk"IC9 
«R%7r*i9 n9if®r® 5?j&-<£rf#979 nftnf® 
ni^ 97i;r9 1 %9‘9 ^ si^r^i ®f9^^ 
<2{5?5 f9®f4k?9 9r® (4^ «tf«9T^tfi 
mi% ^l^Pi^f ^9M7f579f 9®n7rwf 
5ftm ^tcsitFill '49trH C-f9 ^W1 I 

uil 5f*nc^ o£r7^ w79'lk srtriii P? 
P79l7«, yunsf ®79| 'Slt!«Tt®si79 5^<5rn9 Vi \ ' 
^-<(¥91 >1951 4tf75( ^9^9 9 ^ 9 ' 
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[ ^31 


WtiC'StWriT 

3ic«fT !ri I <efff^ f^*ftf^t-’1^, 


<ii«rtc3r ’icjt i 

I *ir'® (*3"^- 

\ 

) W’tc^ Ci|^, 

f^:?t“r'« C=i^ I cn 'Q c^ 

fn^r-I W’T«^ "Slit'S ^fC^I'S f^'5C3l 

R51 I “=T 

^'^■<5 Tf^T c'iiC'f "sitaig '«%'?> 

■'^f'^t^Tt^ ‘il’P' "StC^ 

^*rr^c^ I c^pt^i w^'<(til f^^stit- 

?it'8 'Bjsff’f ^i> cnf?*! I ’rt<.«rj- 

*\mh 

(Cosmic evolution) 
ini, c^i 

^1 m *it^ ^11 

*lt3I ’?C3! 

«l^W=i ^f&-<£lfa5nita Ji"^< 

«pr?i' fkticf 511 

ii^c^'f^ ?!rft?it^¥r<iK ’f^’s^lwf^T'Sififf^iN 
^^51 n‘^l^^“tf«‘sf*r: I 

’r'K«tj‘?35—3!49i 

>T"J, ?i>9f:, ^3i;,—ill f^iT ’tW^^- 

«rfr«; «rf c'iij’f *f^{ ), ^nftsf 

'»r^9t5 c^fr^ ^fan « 

fir^nr ("srsftf^ ^il wfRfar^ "a 

^1 ^fam—*151 3T51 csfti 5TW1 

ii’tt^i), m\^\ c«ic?p n*p \n^i> I 

c*itl I 

f*F? ’Tf^tr ^eiK, ^ 

arrr^w ^ ^ ;‘ '«r5r8« 

^ i «rff^^tn 


^3i;~(i|| ’iTilJtni I <4^ '®Rtf?, 

"Sfil^, 'Slil’sni "8 ir%t# ’T?, ^3i:— 

1%ii«C*ni (homogeneous) I 

vETf f^i:!F ^t| ^ei1 ^ ?[1 i 

, «fff%<i "Sfsf, ^-< if! '«nnr*( 

^jqi ??[ I usisf^ "ai^C"? f«l1^ "S 
"sifriTt^r ^K] I 

essence ) I -nil C?R, 

vQ I 

?iSf;--^?iHf%! (energy) ^t«f1 <2rfi^^lt<f^ 
's I 

'®J15—(inertia), if^li-ril '« »(^a 
'^rf^^'f^F, "Q 53i-hff¥ I 

'^Tf ^ff ^ ^W>Uf 

^JC:^ !SfCf^ Ita? «F!R1 ^Fai 

^t?i I «rff^ ill f^i( artit^ 

('si'f^i) ’T’ltn-r csR I ii^i 3fwfn 
«ff«c?t*i "^?i, ^«fir "sr^j^t- 
^1 I =?il-«rf^!ii ^"^iT 

I uq^tl «r?twt5i^ I 

(Absolute) ^1 ’sft’^rf^ (Universal 
Self) 3Tfl%"f^: ^ (transcenden¬ 
tal) f%i:^ 3T^, 'S 

5^t*ijt5r^t^ I ii^rtrsil 

VI ^1 '•if^’iTf^ I 

m ^ii®m >r^f^*! cwr 

(heterogeneous); CWPf ‘<i? 

^il ^ '©I '»ifl? sri ?5i 

^r^it^r'swtr’T nfliitm c¥t=r 5Tjf%a?*r =11 
(Law of Conservation—"siiitsiiFl l^fl) I 
f^ir«n?i *iw ?if*rt^ *ftrs, 
f^^rhr * 1 ^ 5!i I iiltl ’ftw-ntw! 
t5fit^ I ml 5fl wf^<Tl¥u 
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siz:«fj (undifferentiated) 

WJ (differentiated), 

(incoherent) *r:iJ (coherent) 

I 

’T'9'9i*r^ *1??;^^ i 

(Consciousness) ^1 
■^l (Uni¬ 

versal conscious stuff) ^^1 C^C® i 

'sjtf^ c^t*^ (Universal Self Consciousness) 

nRnst^r^F i 

mTm ^1 ^rt?i 


f^f^*(—^1 (empiri¬ 
cal ego) ^1 ^^ffWl 

v^l^) I 

5]if, "8 i 

f?f^lc?l '<1 

i^sif^'4 t'£*i<l ‘ft^l ?£'^1 I 




I 

I 

^^, '«)»(®) 


S|?«^ 

I 

^ —► 


I 

''i'^ “S-Jli®! ( ) 

! 




"^91 fft*lfT“®ft®^^ ^£'5^ ^ 

3TtNC«tT?5 

’«IW, fajSTff^’Fl ^?5»1 

I h®stf^¥ 

’^tJf c=i^ I s[£Jr 

*1JT, ^ £5^^f1 W£'?^ «I^^£“I^ ; 

«l?I^f!J ^£^1 ’lh£^J^ 

‘551 ^£^£^ ' 

9fit£^ ^1 ^W—^Tff^ '®'^ 

,i,t? ^ ^»f I ^tot- 


C?f<T ’tlt^ I 

*Iit*f'£’?t£^ ^£'® ^£^£^ I 

^t£^ 

5p9^1 C®rc^ • C’p^fl- 

£’t£f 

C^£2P9 ^WlC"? *TC8f 



tWtsf 


[ ^1-f ^S| Wl 


t '®ir'S c^^i, «(f«i '« 
C^lt I ~iZ^ ”a%<!s-C6H'f C’P3[ 
^t?I*l «f '« I 

'ill ■'S%‘5«-C5'|M^ 
iS^I? V5^ 'G mm f%f^ I 

“stTfl" f?r““f:i;'«^^N i 

•f*?“5 5 &■ II 

f^^»r T5 ?!|ii^i; i 

Nit'®! sii;?l sIn 'STNT ^’^TR ’Tt«fC?l'^ II 

I 

'Sf^Tt's b-^ ( +»-l-S>+ b» +V5« ■]■ 8 ) 

c^fRi ^i*rii *1^ nigi'M-ii Sir'S I 

'srl^Ri'^ 

«irtfK’5l c«tr^ 4T<i «ifs=^]f^<i 

jj?:*ij ev3 ?i5{: <1® 

'ssftR'atc’T?! nf«?fi c’lc^ I :>rr«f 

<1 ^f%c??i 5[<9rTi 

{^o q?fi ) lo e}^ 1® I 

v\ eir'^a C5a Rf| S^r«^ ^C^'G 'ill wr^?f 

f^?i ^^‘cs ^■?ii -R^- 


^«irc*i '« ^^«rtR ^ « 

5{t5!n^ 'sifsTf%^ ^1 

^’(f^ I *ir®, 'ill 

Rsic’^ ^1 "sit^tiii '§n!?iRi<r 

I -sirR c^F, 'sjWir '<1^ G 

Rr—'flrt ^Tffs-'^^JI RC'^l'fC^ 

^*fii i ‘ill 's^, ^ 

'STt'^TSsRl I 

w»R 9 ’«rt^R?F R^r^i 

5Ttsj^ 3T^r^ I ^5.^ ^f??irksf 

‘ill c^ 5f:®jii c’lr^, ®t<:® fkmz^ 

w<s ‘ii^*' G sicvr^ >r«r^a 

fftiirR^-sar^f I JTCsr^‘ill '«r1‘Rr^ w^'-ii 

*1 

'51'51S1^R 'Sft^R-IF ^ST 5irS?!^ 

G ^f|c§tc^5| c^fsil jjjN® g 

c>r ’fr-it i 

‘il’^fc^t ^cei1 Gfril^T sr^sR W*fci|^ 
«irR¥ R^tc'hi'^ RrsR I 

»?tir G ^rnrfwrs? 

'»rt?f 'sr^it^ ^1 '-FCir ‘ii^fc^illf® 

4 

=¥R I ^ti«F^<G ^^Jtffs cnc!! -rt5 C5R I 





3TC^T3fsiN ^ fn’^f^^Jt^s I l.fi!I 

*f^t«fR?lf^J <5| a 

^ft^’S^ I '5f«fTK«F 'Sf'^l^fC^ 

cn 

f^C*t5! I ^Pra, 

'Sfi:’'5j^ “tt’ff’5^ ^f'5n^ 4i^«i ’ff^5?r 

I f%f 5 )jh ’tfrr's ^f'5T^ 

ntirt^f^ nf^a ’Tfsiaf-itr-'m 

f^if fk^ I 

t^, ^*1-1% iffrq nf'irs 

W c«|%t a m-[^ ’ftl't^f^ '>^'>0- 

>rfC5T csr%c^ i 

^fs?1, I MC»tT f^c-R 

^fs^Nfsr cwt:?w 5ffVi5 .?i5T?itpBfTr 
5ft?B«f 'ir^3 ?!t 'i-i 

Q "ife* 

SfCl^aH I ^I'fl %®1==? 

’»t*it5ffJT ^trHt’fTt’sr, 1^. 

I C^ C¥ts( W1 ^^’sn? 

^^C’® =5:^ >15(f«ftsT '9 

'2f?tf*('a c^r C^f:? 

Celt^ 5T*ft«ft^ ^ ’TS^, 'ilt ^J'aJW- 

sftW Piar^r-^rKJit?! 'ii? 

"55^*1 ^«fjtn? *ifif¥ '« ^«rrrn=F 

fw >rt3^Ni I 

Tmtm f«f| 'e n«rt^5ri 


I fsii‘Wpfr'a 'If^itj ^tuinr«f?f *ic«(i %9f^ 

C'snifaii? c^ifn (), cjtst, 

c^fji -Ffr-f 

sfl-arSf^N ■«ltC'?ii5?Jl| 5ff*11“ 

•sltPfC'ls^ i|i I f:’fvSj-5 f^®(^--»ff^f( 

m CNlPf^ nf^a I 

Jt' If’-K^ia p(f^ W-il" 

^raJWHlCH^ pT'f^ ’tC=T’i*rt? 

#a'f C?»ft^?|[R^T, ??:9}^~^t^»rf^B3tsT- 

¥.^ra Cn\P{¥ -air^sirs^l ^?lf^ 

ill<r-^1 ^f'^rPP^fJT C*l, 

?T^«; Pirw ’fc^^i'fl 

TO I TO JT:«Tsf=ff«r 

3ff5fnf ^f<tC'jS >ftbl 

I fe’fC’T-f s{® C'SrTtf^^l c^Jt^ 

JfS’h^f ‘f^faTf’f^ al' 

ab'^i ■qrfi ’fci? •'^^"t^sirc^ 

•sffij-e 5^1 f«p Pew 9 W]tPr« w^l 

csi\p¥ '^m fsi ’fp's ^iPfirs 

yrrc?i fsP b'f^f P’^P'S'he^ n?t<- 
P's! P^ren I 

^rcaTSfiit'-if PPil ^<fTN^ 

nPP® I Pi ■si»fitniF ^ 

P^fs Ip I « 

'SSpJTTO PlP «fTt^rPpi(. ‘fe*T 

c«Pa35!‘, 9 ^9iim ‘«i«ftstw 

‘*RCSf^ C^PlTR<»5’ 
'ETfPss ijp P^‘^ «rPcii *it5t?[ 

P^P p?p srfsjpT Cl fpr* 





sir 5irt?C'8 fw3T 


»(tH «rr^l 

’^f'®1 5T^rf ‘I'Fi ?l5tci, •stfifS 
■¥^!ili^ I >irp^ ’tFrrs'^ 

j]i*iT8 I 

ffif c^m ?ih—-if^i nvfl<- 

'SI’KI ^Tffilfs ill >TN^Jt'5C'fi5t 
I fil’!!%Nc^iI ipC^lC'^' 

Cf-fif’tfe'-jl N^I 5|g 

•®il't!^tSi|| ^'^1 I 

5lfeii 4<?rf-f-s 'Sfifltn^ w^a 
'£fil^ 5(135 ^nip|8 I ^ftl«l, Jlt»lti5*| 

*filC®r^l ( i5t^1 5if»ffiJ*l ’RiRC^Vtl >51551^ 

•SfipH ) ^f^fC“fi5 ’«ff^5fl I 

'2f¥tf^a ■£ftlf '25:^1^ mcll ’rf'fJa? 
f<Cf^ ’ffm nr8?(1 I 

‘nf‘f:^'< “ft^f^ 2rtJ(t'iT ‘*33?!^^ 

'si^fTtn^ iic9,, 

“(Kfl 2riJ'^ '8 8 

<«if^^®i s^c'e jpcwiS ?5^'=i I 

’!‘'5t^c'®5r, *ifc^ 

^tfn w cw wr-itiT, 

‘'Btc^rsi^fV¥ xa 5(^4irf 
^\s\ CST^ ^t«i®rn 

nf^'5l !^(ii5C*fi5 'StfC?lf55|1 ^fs) ( 

«f«ijt®f1>' ^=5'« ‘Ji^FpriT 

2t^Ft“f “'ii 

T^ ^c^f, f¥ ’ipsci cnT^I i” f%|f?5r 
nw '8(tt9it55(i c5T«n c’r»i~~«sil 

.f^TOf «i«frfn^ f¥f ^ tosr, *it^i 


«f*ft5r ‘2ft*rt*n '« 
5ir^ I 'S[5?fn^t:^ ‘5rN^Tt«t^^ (Theory 
of Numbers) Transcendental Number 
2rf>T^ !?NN 

>T^?:^' 'srfcnt5ifi I fii’^c’^n Jif5.» c^rsfi 
C^f^l, '2^ '^l^i gfl i5l*fTMip 

^f?j>ii isrfin5j[c^=^ I c^i 

C’f^l, f<!f*il *frFl'5f<!:*f^8 ( 
f^JiCTT Rm «(f'5r^^^i ill R^cn 

ip sin !f I 

ifii c¥fii Rii’i iJi ntRfsi? ciftiT 

Rt^1 ipRiltS 'SlifTtniP ^<p 
Rn^ I 1^1 ^Rfi 

c»i^ ipR^ I RtRifj r^ R^fift 
cipR^ ‘cifR»t cipRf^R RiptR"^' 

'srfe^—c^R 'It^N 

c"i^ ?“f ^1 ij'vnw nfrKRisi wii 

c^\^ I 

ip?tripfii ^Rrsi '« ^t5,1 Rt^iJ 5{« ^R^i '•^?5it*i 
'-pRul fsR R^tciii sf^Rii^ aitRial 

FpIC^il I ^t35i^^rg ^RRCip1*»Rf«Pt^f 
Ripfe 2|f>f^ ^rRaRt^ 

I '«f«(jlnip ^^s5 TN**rj'< 
■^rRi'si^R (SIR ’f® Rr 

R^^ Ri’Ptf^r® 5fw 

2f«jip ipRc'Sciii I ’itRfa^ ^^(R®^' 5tRc« 
isfR nifRRwR ^RRl iplip 5|| ccii) 
RrRc« 'sf^Ttnf '«'Rt^ ^iRlic?? 

Rffe,'slR JpRtCfS iPfe^ ’tt'Q^t 
cm Rp ifRi^i 

'« R nf€^i Rnrtrf—®ftR?i m 

Rcaj^ R^ *(?l»| 2rR 5JS|(?J :5«1 R^ji 

ipR^I I 'tRttl R^t* 

ipRcn^ ^ti?R ^ 

3W^ nRRR> I 



'S ’SIT^ 


«0 >frW R’StfwtOT c-f^ 

nff^ 5,^1 n? 

»INt^ c^N. 

I 'Sftw ’Ttfs^i, cwt^f 
5 [ 1 ^ 1 , ^ I 

®t: cnK 

'^{fl'SFrt ‘^f*f "^z^z^ 5iit'*nf5^^ 

CA^ W C'l^Jlt'T 

>]r^l 

ci{i5t#l<f '^•ai 

jf^^|<fj 'aifsjc^^f 

(’^c^'!?Jit'*r 5!i«ri'nt»fT}'5). 

>.‘^1^ C'lt^, c?, c^ '« 

jfSffiHfsr 'ss! 'Bj^vfisi 1 

C?^Ht^ f®! '6 lt'C3!31 W’^*! C^C*F 

<5lt’f^ ’5(tJltC??f ^Z^ 

spirsi I ^taf fe, *iTf^^ 

I ClgU^i^'l <<|'®^ >}Wt 5 r 

5?1 ! '«ft? C^ifilfl 'fli 

I 

sit»jTf^f f^-=r nfl^ti «t<!R, 

c»(^5ftvr cf ^ c^’’ 

5^<'« sTKf^ •t'tf^’Sfl W i «t*TT®’» 


b'clrnKTl'^ ^ Sltnif^^ 

I ’S'-pf?! ■®?t*l''5l f^C'f’I '®lf*lt''!fi 

0t»f I 

TsifsitCT^ si!:*fJ ’SffsH 

W 

■^fv(if «tti(t:*:?r ^i’Stsit^lyr 

?^®ff"'tt'(jf^ I ^'C’fl ^C'iR’l 

b'»Ic^'4i c’l f^®1i ^l» ^1 I 

^<?ri( si: »jrsit^ft>T 53,!:*fhr«ntTi, 

'SrS ^Z%z^ PinMtf 

^^^5 (s/'i) ® ^“’Hl c’^t^l'C''? 

'9[m 

^-^c-ai I c^i fvH >}!:aijii f|«i T^^'\ 

m ^z^ ^1. 1^*1 

fi? I '81*11^^' *i“U^ '5ff^ 

^^—^f^tbrs^-stsfc^ ^tc?ii 0\z^ m ^■r’{ c^z-^ 
?imwii I 

■'^tsilis ’1'f?l^f*i f®f^ ®tlt^^t’t1 

?ff2(^®i c5f «r«? 

cm I 

'SftJjK'ru %^z^^ ■'Si^5?--^'®f»? >Tf“r 

'Q t^3iij«r ^^^1 i ’5“ 

wtaf (*?t»r 5n ^r?!, ^t5*i ^t5i 
«tt®f »T*rtC3f 

^rjtnta f^nif w <«?*) mm 

^<(Tt*nF I 

?Ft^n =ii 1 ^ fn 


1 





C ?^1 C^li—^irf^ST, 5?^ —lil^l^ f%, '« ‘^t{%’ 11 f^^ 'Slt^t'Q^I 

<ir?ij( c’lR *ic*fj' '«ff“fi-^w~’Tt^ 's ‘flw c^ i 

C^t^sp TR ^j{ ^1?^ (Slip) C’^ '^’T^ '^t?f '5f('t®!t5^ 

C^t=T CY^1 I ^1 I 3f?sf^’®*f 

5-1^ I 

Csl C^C? I 

I ■5’^sr^t^ <ii^^i ‘ill ’TTSF 'si^tfirf fir^^, ’F’fl t5 

C^, ?t 3 f ^1) ’srt^C^'Q I w^itw, 

'5f’f>lN’?5^ ^^5f?[ ^ I ‘il'*CW 

^ffjf «ffsffC?^ f^f^^Tt^l fe?!^ (illF. 'Bit?i. I *ftfT ‘il^l 

Ci^;jfJT S(?rt“ITf I <i|^^tw fish's f^«TlT'» ^N—^t'^'<^f^ W^PT'^ti? ?PtC^ 

‘illF. 'iis|. ^‘i’^ '51^tft flC^ I 

'»I*fjr*f!:^?l I C^t^ CIW f^’TCW I 

utlr®! ^t<fi 5fi I ^t?fi i 

f^fvfl ^tl3 C^r*T Cf tsf -rf^Jf ¥1^ ^tfl^T '« ’T'^f^ 

CVf?( I f-l'SFC^^ CJf ^1511 ^51 I 1 ^^’!!i CT^^t'f'Q 

'Q 5?^! 'ii^^Pf I !(i^ I <fcw !8 c^ 

si3^f“tTr *friT ^it’^ !■!:??? rff^ f^r^sjT i fl®i. c’si^rtpr • 

f®f 2 f 5 ;^ fs(c^ c^tc^'a f%f c^ '®rr*i^i 1 

(Tf?n c^®, ^t'SST WtWiI ^1 

'©“‘ETI ist‘^f?5|f C'^fC^F I 1%^ I ’fC^JPlsf C=^ If 

5|¥t"f^ 3 FC*l =li*l C^X^ I ‘srfsiiill ^PfPfl 'Sfl^*! ^5®t*I I 

?i't^ I TtStc® 

'«it*ifi:iT?i ^Pfj c^i ’iP«T*T '« * 

C3i*fti:5|f“f 'Q I 'srisrttw 

till l|t<?"C’*ft^t?I *1^*{T ’TU^T’^f. (PN^lTf, WfsfBW, ffC®Ff I bd^ 

'Q n[f%^i ^ na. ’tcw^ ^tii 

’Tt*f'('<*l ^'SHf^s ?l ( ’TtC^! I 

>fC^‘SlWC^^'ill >IC^TJr, C’^^*Tt*f» f^- 

I csi^^tw pfi§ *rH *R?( (Mixed Mathematics) 

Of^tX^ f^1% =?C*1^—“It is unique”. *lt"f ‘HlPr I 'fl^T. 'fl^-f’fl^ ’ft^pT 

«iWif *IPT ^1 '^tP’rt»5r^?r «t'®fc^ I 

'erf*(^it 'e Wft^fw ^tC3rsi 'fl’f ^w ^iWm 





ntC^, <5^n ^^i8 ^«fT ft«Pl ^C’*I^'l1-C¥!ff ^ 

fif^r« 35f^ 

C<C^'« t^>^R^NCW 'ait?fff«l I ’TN 

c?nrt^ 

%lc^ fit ^:<i5f— 

CbIi I 'A'^^ 

mp\ «'5{i?4‘*ifN?ii c^^ A^ 

*lfw =^t38 WJ 

?.!f I 

'Sir^SC'it^ ®rT?{W^ f^C«l'^ I 

-SIW^ f^i^itll ’ftlJR) mt^ ^M'€^\ 

C'1^^ AZ^ ’®'h ■•^t®? 51 i I 

I ■®l I fisf^ 

«lt*ltc?a ^^C‘*5f I 'Itc^ 

>[r®T5( tffsf'ii w i 

•irn c?if5r?itc?[i5 nw c^n i ®*f5^ 

'«it^5i’i>t|5('ef^5iC^tf^ 'siti:nf^^®l 

®'5 (“The Principle of Relativity”) 


i'i 

!»t'5?5ir, >ic®T5T, c^i^i^rtw, f^Rsr '« '«(tf^~ 
f^'^“9t'c^?‘rtjf I ®t5?^isr 

A^ C'ifWS NW 5{fs{ ^C^5| I <1!:il 

’ft?! <2frjii ^"crM I 
5rC®TH f^Jjfl f^c-i’i 9fit® Pi I 

's^ \ 

fspj PlSa'lHt 

^ri'N I f®R ( 

m «fi Tb"®! 'Q 

‘itiT'fi ic^^ii-nca Tv^, '®1 >i}<^ 
5Tt®JC5(iJ «i?“!k3f^ f®p9 cn 
’tm'ii, A^\ 5f5tri^ a-i^^ i 

^T«11 c^t^-’*! 3f?>«{Tt5(C5(^ t%p5 '<S 

Wf® I ®lNril 

A^^ 3T"^t^ '»iCH^ f-^l' f9i’«rjT5i i 
5f'tt®r^ f<tC-R PfI cm'<H C51^ I 

CV, ^ff*l A~^‘^ 'Ipf^ 

JT’'^c*f ’IP ^nfsEi ■»» 

’yff I Tm ’siNN @|f5 

^CSC^ ^C'nsR, CN'l^f-jit, ®t5?l>Sf, 4“l1«l>5f, 

Vffii I 





*3f« ‘ 59 N 'Q 

\ 

c^i’ric'f^U■«f5'«h cnc?t 

»ic^ I >fC5f >f^f®^ 

I'-’^fl C'SC^ ’^CSl ^P^f^flfsi, 

c^f'eTf'i =?i I ••ri'ftfl[5f 'S 

vfj^fjfsff ift^i ’^1<ii:‘i« c*f 

3jjf0-%Tf^ 'Sfr® %il»i I 

*f5Hcr^ ’i"'5 c’fn f%*^i 
(ill *lfjrrf5 I 5fft(f-^cf.®; 

5^9ff5|?flt-S C^t^'8 

I %tsr 'Q ti(®)si’ c^ll =1^1 

‘’f’lflt^’ i 

=^SD' ¥ff1 
(ill 

iT^ I 

(iIiHfC“l ^r«TS^5lfW^ 3ft-!j;q'j—5ffSf(;s 

'Q ftsst^T fif^® f(Ml 

(ii'®l e «, c^T fl’ra 

^TC^fb'm ?^r*1 (il'<?t^ ^1 I 

(i!^ nsii:i 

SilJI 'Q fl?! I 

5I« ’^k I(mtif 'asfft'ftft ^1 
<sr^-i|^55 '(i 

>r^z^ c^ '6 

'ttsi «C’*r C’lmsf, Jg^fJ'®*! ® (TJ 

5!t«fsi ^lc?9 

■« *^tltf?‘f 'srfetii «n?*fNiT ■<r:^ !ft^^ 

^CStTW Vii^hH ^ ^t?tl »}fs^ 


51W "i?i "1^41 -f ?ir® m ^wfesi’*i, 

'(4)tC'» '-ill ^‘^il sfH c^, ‘(ii an 

fF^t^ll ?rj^ 'ilil1>'5l 'ftif'TI 

'B iff, gF^ti(|« 

1 c^fl izn «r^:®5f >T^?i 

'Q Z^ 'Sf% Wftl^ r-i 

« 3^^’t?i 'srl'?j»?ri 

•s 

f?f I (ilC^TC^ (i!^ ■sf^^tC'S^r ^5 I 

■« l^jlfvf 'silrai 
3T^®f<T '(SRit^f cnf^ «ft^ Jfiifi'g 1 

lijcjfc^ -f¥, (iic^r^ ?*i, (iit^rr^ Rwf®ti i 
-^l-’^wtv m '& R(#}R^t!f 

fe*nj 3T*i^ ^<*1 ^i:s 

i^zw^ f^z<w?i ^5f ’T'fl’a sfr^d® R^ti wcif 
RrRs^^R ^feim i 

^($1 1 '«iR 'S5f®>ftz:?| Rf '»l^^!t^!l>r^^^l 
c^t^' Rrwif irlR^, 

n^si ■'?it® 

c^jf ® 315!^ W5:»rt^j3iw nfR^tR^f 
■^b^Rc« I ‘®t5tjC 3fSf:T ‘??iR5 

4^^ Rl ^1 ? 

<iil ^tn, w 

«i-|®tjr<4i?i 4*!^ I ’siRr- 

'ff! cf-r-Rr^fc-ra RR«f 

“f-fisr—wfr3?ii 's^r^inR •nl ^Rr’ 

»r^it4}'« <2rf« wP(*n 





■s>f«if t'®«f!t«rf?l ’fti? f% 'ill 

nt 'Q h®atfir<F 

fe 'Sjtsfltn •'fif^ CJf^'—ITT 

^f?f ^ iiar^ c^rR® i, 

nc^fl ‘>jfe^‘ •f’v^ cHkii I 

'SftilG cn?i I C*(l^fE§?f 

Jiniw C5ir^-«c?f^ yTfsfitki 

^'16‘sr I 'iic^^r 

^cii i 

'5-|'?l'4?IS^^ <i|*ffC^-'«*(tr«! ^ttTG 

»iw? ^ f«f5j fi! ^ fcw^r ^#lsf ! 

cjf ^»ii ?if^-1 fefsi«r c*k^g fffC¥ 

tll4' ^^5^1 I f<5S;«f 

C6fel ¥.c^1 '« (Objective 

reasoning and science)-^^ c^f^ic^ f4 

441 I 4m', 

'iksf ^^f^^r?if3ii5?f ■^t^iivf^ 4^4rft 

G G4T^f% 4'?f44?f 

n«f c«ir4 c^t^r *iii:^ f^^kr g 
G 44c?i5r I ^tl f^tf^«riT^ 

>TC^msit’«r C^ '«t^l '«4 ^tii>T?13J, ^■■ 
4V|1 ^3T 1*14^1 '«lf%*fr^tf^ Sfl I 

4k«itt«fr*r C3ft 4? 

t*14 fb34k^if ^C?r 

4t4c«r I ^4^ 4N Pr- f^. c^jT-Tt^f 
JTC^rjy^rN c^kT, c^riT, f^f^e?i' 
?is?4 m, fif^ii^*ft4 
N55tf^4m 

csiti G 4taj:iG ?(^»rfir 


o\ I ®t: Hc^ar*?!!^ ’T44la g 

JTta ^4tff5f 4rwrtnt«fjf^'G ^cgf^r- 

CTT^T I 

'2f53l,'£f«ta 4f4 G kiihf^ 

f6^t4Nt4 4ac^ cv.^ ’rki'5- 
tE^k4 44:?!^ 'Sft>TH fwi^ i?i:^ 1 4t?J*! 

(impersonal) '«fC'i\4^4!f I 

■«(ta 

i?^5£r4f'a11 sW®i mtw G ’Jlfe- 

^<r*T G 4ff« 3!*>Hf4^ ^teitC'4C31 

’Tlf'frA4 '5r4f»ilar i 

®fl OfR >ik4 >il*[. C4 

sf'lr-* ^k«’tfi^r4 Rw ’tR'® 
G >Sf5^-5! ’fR® (Pure & applied)~'ifl| 
«f(:n R«<? 4ta 4TRf4^ia 5fR'« R^R 
I >TC®rar^N g c*fT*?t? 
sT^;iT ^r<’?ji[ Rsstm ?[fi '»{t»j^ 

iffRr^sa R>{tc4|( ’t:^- 
7inR sH till G4«l ^^I'satR4C'fa 

«r4ts?f?r 41^4^1 ‘i!at.44«i t 

h4 5]tGT!?^tr-<a nra^‘ii g Ri^- 

sqfm #lf® G ^fi>i!r|54 Si^4f? 

^^’aiT'sra <iRc^R^® R-s^ i «ttR 

4ca G R- 'Smm nR?a 9ik'®4 
cj})\5t¥fr ^3^JT 4'C4R, cjt Gf^jisa i 

^fair4?R ^Rkvfa 4if^R ’TC^jar- 

?f'4 ®j4, G «rr$®R cfl4 
C5|Vltt^4 'sra^tJT I «i!t <SpfZW 

«jf$natRpG •'«'V4t^iT GfsRi'^fi 

Rs( I (ii4?f?i l^tsf Rai, ?lR| 'att^h m 

^wfR RR4 ^4k*i 4t^m 4C«G 4R1 
nft^R 'st?i vn cmzm ^tm 

Rpj 

»fTO 4(n445?tii( ill 4P R<Rk4, 



^ mm [ 


^tC^il ■<|S'<lC^1 I 

isff^^f'^ fijvf>^ flsrtc^ 5Tr^rif={tc**f^ 
'‘^\^ c>f 

^t<rj*i c^, f^f^ sftf% ’rWf^si 

C5C>rr? 'Q 

c?if?ft^jf I ’friR 
'^1< 5r?i 

'^^1 I i?»ff^ 'flsisi f^*rjt^- 5(^5!T 

“Genius is 90 per cent, perspiration 
and 10 p. c. inspiration,” "Genius 
is infinite capacity for taking pains,” 
nt'®33fiiN 5T^ci« ^'*11^ r« I Av-. 

'®f< »lf¥C^r< ?(f»f f%l ^1 

c>r^ sftc^i^N 

515?” I sitsiOT f&'^^t?( ^1 

fk^, C3T ’T'SJ 'Sl^ «rfc^l 

cJii^t^je 1 ’Tt'f^i, nf^m, 

ui^i-iT'si 'e 'sil^ fJifei I JTcwar- 
c?r«ff^' >rN’ito 53^^ ?lfhft'«?t^ 
sic^fi'a Wt^si 

AA ^^53% Ars ’T^tR I 

C^t^, AA ^in c^i^ <il^t C^ 53*3^ 

fBiaWwJ «rfcii 

^@1, *fft^tcii5 

'Sl^ m] R?R, ^ZA 

«f?f vii?ff(R I f^f5[ ?J| ssfqcqsi, 

^m, CA^ *3Ni 

*531.; ’('^l 'Sii.fn^t^ ^5rTf*f5Tti 
'*fZMA I <4 4rt3f w-t A\A 


'Bitt’ra I %% fn^tii wr 

ir^lb-o 1^1 CFStC^J ^CJT 

nliiNfi 

*3!%= '« ’itf I 

’rrw^'^N '53wtn’s^; 

I 'ar< '4^ 

'83t^ AZn^ 

% 

533?^ iP3:!3{^?i 53i3C^ ®t=3 '« 

f5^UtCWJ33 5t€^Ct3 C«f^*l ^AZ^i I '9r*3f% 

A^ CPlt^^^ «3^t^C?r ^ZAIT^A 

53«rf«^ ?F«!31 ^11 ^Til I 

«3« «t?I ’lt€?3l >itf a 
frf «rt?f f^?>3’’i^, 

I 

uil sf^, (i)| ^T^-€l, %nf^s3, 

>3^ '<^*11^3 

f^:-(^ 'Bit*3r:?3ii c^rcr ’^=3 !' sash's i 

ui^Rft'a 1^^, ?fpf^ 'a ■'®f-twr(:i3?3 ^=^?3- 
*(^c?i «fm f^i «3f^^*i 

^t3T=3i ^ptsa sjcif '®3^n^ cA^ I 

^ti3l ftfv?-nt83til *3^f?^ "^^373 ZAZA »1^C^ 

^mr?3 33=*I'CS3^ Cl^tNtt^l «3TtnfC^ ^ZA 

«tC^T =^t’l‘^7 

*ttt?l53, 'St^3l I ~^ZA 

C»3^ 531 I ’«3t5lt!i3 

f^fst»f33'a '5[t:9f Oxford-Cambridge-ifl 
^ZAAf 53^^ ^t{5c^ 

?[rfif|3w c^, 'e^rtcsr ^tsi ^^c?3s3 
'«3«fjt*t«F, 'itC5f<3 C?«fC93 *3153 Vf C^» '^tai 
CAA ^?[ 5353, C?? a]«ftP3'VM'l'a 

*3*3 yiA *3*35 '«3f{:»ifr^ i 

^ *3f«rf?*l ^^1=3 ^tiTl *3« W 

^A\ ^ ^f%*3t53 C«itw w*rts 

nm I w ait5r“nft*3l 'a 

*31 ^S ^ « ^31 lilltl ^^53 *F333 ^tZ^A 





fb-?i?istfi—'sifg c^rfiTtii 

c^t^r :<i '«ftr^ ^ ‘'^f^JitsT’ c»!tc^ i 

cm '« ’Tm 

I '«>Ft'i. '9^ <il^ 
'«rf5(tc^f^ 5^^»it=r 5Rt^- 
nftc^f^fc^ I ?fjT-’*«f^-c^t% ^1^1 

’?t=? f^®tsf 5T*ftC^^ ’T^ta I ^t5^1- 

^tCf 

; '5(|'^ 5ii[9 ^fSjtiS? CTT^f^ C’l 

?TWI ’lf^'1'5 ^C^T, '«I’*t^ 

'51^’? t? ^ti:?»ii Ti ^tc^r^r cHl^c’fa '« 

JT1 I 

C^l '®f4, 

•tW'^ cm, wi’si 

I c?*f ■« c^ 

c^f^i ^tiw, ■« 'siM- 

^tf?^t?t 5Tt*ltf^^ c^\ic^, ^tc^ 

> C^tt C^t^r^ 5^t»fC?FiJ 

’rh't«« ^ (.w\ I 

^“ffTtifCW?! yqt *T*1? I 

5T^J ^s(t^-^®1Ttt*f^ ’TtC«f 

^csw I 

'«r1x*Tfi5^i 

I 1%ri» '^t*Ti ^ I f^^*f “T^t^a 

^ S^^ST ift'Q^'i ^ 5ni«fl I ®t=T 

's c^cn c^ «'®rt‘5n:^« 

^t^^t'811 ^ =1^ ^ 

^t? a"t iFtl m <<'5 • 

?;91^ 5?1 iT^, or^ ’IW c®W^ ^ 


T'*f^ ^ffCb^ 5}^| 

f^iiF'C^ I 

^t'8!fti[ nR^i'S' mi 
mw I '9 

f^lFC^ ^CS|^ C^^f^ Olt^*!1 ml I 

'«i!:3rc«F^ >^1^ 

Ff5F^ '9 ^H^I’t^ I ^f^sit^ >:1C3r^'i 
?c^ c’lt’f ‘cmis 

^\m ! c^t 

C^^ ^1 f^’storf^^ I '^t^ 

’«•!«« C^C^CW ‘9 

'9 1 ■‘fw c’tci. 

I mz'^m 5f5C^n 

^csimt’tj ml—I 

(TF]^ ^t^*r$i c^t^'9 ‘sjtc^rtwi ^?ii ^'s?: 

'Sr^C’lJ ’®l^t^9 '6 Pi’SJC^I’Sf^! I 

5a|o. 

f^' ^tc^ 3i^TS,^ 

•5itfi[ c>r C^^ f*Fl ^1 I 
'5i»{Sii9i?f ^fkT^ <« 

C’Ff^ C^'l^ C^ C^lfl-T 

fe ^1, c^ ■«ltf^ f^S^TC^ I 

c^ m I 

nf«c4%^ >fr®i«r=it'^!t'? 

cmf^ 'SfN m m! 

m *imi ^’Tc^^ 1 
c»?^1 '9 C'T*(^t^^ *Tf9^ C^ fw^T 

C!rt^®ri cJTt’3tt^^, c^t^ f*f^ 

ii^ (iisi f^«tm ^trw *\t1^w cmt^ 
§irf« I ^ 

'a^CSI^ ’Tt'SrC'? 

«rf^apf^ I 







ate 


C^Z^-i JlKr^'l 5[tsjtW 
f"ff^'^ =?1 ■s}f»|f^® C'#l|'^'e i?«l®itf^-? ■^'■ef '6 
^zm «it’®tJi' '« =5c?ifn ^f/i I 

‘■sjtir '6 f5r®5f:i’ <>ff3i^^ .£r^h 4^1 
■^ 1 ^ I c^f '■?¥ ^I'f^r 

nrcfl 'ij^* 'Si'n ¥^1 cn =!?^!i«f5Ttlt ^z^ 

‘^Wl ^—^iRe ^t‘£«f?l 5}^!^ <pv^1 ?!?ji;-S 


^r^»i1s| ^*iT5P ^1 I 

xsfl «q^ <2|^et ?f5C5T ®r1^?f 'SI*JJ'K^ ^IC'^iJsr- 
sir^T 'd 3?^t"tt^ SIW S(tl'^ 
'oci I ^I’i! '®ifa[u*5r^ 

‘cnhat^r^r’ «fftf n's^^r ^'^z^iz ^; 

c^tk=i -£fm ¥^t8i sttR 'Q 

c^f^'Q fijspt c^t«(.*^ifrf I 

jfi:^T??^N*» I ®??r^ cs '^ffitii: 


CTT Wv 

?t«T 


-rr«[i 

n^Kf^'si I ^3|b- 

’sfr^^ ^(ir-n?if^^ I «rR4j ?cicf 
»{^#|-?l'« I C?t®t^1 ^'?|3T 

f^3fTr« f^vf^-cnt^; n«fKf^? 

(1822-'1888)» ^SZ^^ hsstf^if Ft# 

'•iTt^'et^si (1831—1879), 'sit^ nfNft? 

C^t«l«.5fI?N ( 1844—1906 ) f% I 

^srt® =itJTt% *ft3tjr *i^ 

»iterra's 3p«!f^?Ft“r ^rfsitsi if^-t^’if^, 

*i»fT f^rTif I ^zw 'e'®r«rt«- 

'stt^ otic’s '*it^t?i sf'v^trsf 

-tt«n t «ft?f C5rt«f ^ 

«rtT*tt^ f CK^ 


<ii| ^^\<}\ »tKi?r 5^^ I 

n?ii 

'ill "tt’rii ^4' 

=si51Ttt=T C>f| 

■ipsif^®f>r 1 '5(tsi?i f^<t^!*t c^l 

^■'S^ *rz<^ <J!iftfz^ 

f^z^ I 

’sfifc'sir ^z^ 

mtfl^tz^ F3r^ I ^tt 

^f^fC’Ti 4^9 ^c«T 

^*iHC=9? 'Sft^ 

'Sf^t’T c^9Cie 1 

3p?jt^ ^tt*( ^c»n 'ii’T. 'ii'^. c^t^ri 

^t?r f®t^ 

nfflfef® »lt® ’fl^PT =fW I 

®«R 1924 I 



*fc? ^fir 

9}t^*ft*faf fsf I* 5trpr*ii 

sirtT I £f53^fg^ 

57^11 '»lt?l=itfi^ 

I c-rC!T 

^FTwfS frai ^tw 

^nisr I ’^t:^ fsf^ a, ••er^rifg f?rc»f5i 
IdJ 

^pc^npr, ’I’fii wt’iirsT ’tTKf^? snt’sr sritf 

f^f¥?i*i "?ig 

(1900) I ^‘1't's*{^t? (Quantum theory) 

?rrt7-’^j5tj 'S?f ^tc^ii 

5fi I c^i^rtr-f mtT 

^*l NsirT «t<^«^ 


* x^p{, ^*T. «s>ltl'^. pp^M 26, 

178 (1924) I '£f^H ^^x% f%l 

5ir«, 

’?tJT f^f^r C^t^! 

I 

$ “Boses Ableitung dcr Planckschen 
Fotmel bedeutet nach Mciner Mcinung 
einen wicbtigen Fortschritt. Die heir 
benutzte Methode liefert auch die 
Quahten theorie des idealen Gases» 
Wie ich au anderer Stelle ausffibren 
will.”—c?t*i cx{ srrlz*?^f 

’Wfn I tfl^rtesT c^ *f9[i 'Srtit’f 

’fTtPT^ 

•fpein ntc^f; '•itfs '*^^55 I 


fs’WiTi? tsfrosr ti 

i f%!g '5i'5|-jfif fi77sr 

JTSi^'?n I snt^r- 
^sfc^ Pre^ C^lt^T 

I 5}f« ■4'‘=rl“5pic-3i^ 

C?rr>f CB^I ^tTT^-W’F 

¥^rs I 

f<f-g JTscgjf-^ 3T*if^l'«f ^?ii:'s f^cw 

?j<nt I ^rc^i '^'^ff^^ftii 8it<ii 5i1^'® 

’l!rt^^?TNT1 PfCT. 5T5lC^ Wl<J 

'<>'^1 ?:si, '-sfc’fc^ «it9itvfi 

enrs I >r'?:‘spcn 

c’lcis ’irc^ cn, 5!f^: <«¥ 

’in^ wi WJl- 

?}Pi^ nfsPt^r^ ^x^^ I 

«p!i Bf?Ts fii'sWfli c«{t^ 

’i''<!w ; 

C-spt^^ «iw 

C'^c-? f«W^iT'< 5T“8^ I f«fH 

=ft(:vfa Ptftrl >f*«fy^ (States) 

sfC^fT C6^1 ^11 

c^u 

5j?>«rTi f^<?i I 

f% ? ^1 sftss ystfiS 

c«f^ nPfs-Pi^ 

I 5TW c^t»T 

(Physical Conditions); >rr*lt^^ 

'«5IWN I 

5T^=r 

i . * 

. ' >Rl?F 







=(t?i I 

I i?i?il n?t?j =r^i(^i '6 

I C3T^ '®itwt?r^^ -2t5rf«i 

^51 ^r?f5?!j0 I* <i!| 

ositN sf«fT ’T^sT'ifsf c?«rrr9[?, 

^‘5 fsf^ 

c^tz^ 'Sic^t’f nf^sit'Tlw 

(atomic) ^t^l I 

C’TfPT? (ffnt’T ¥:f f®f^ 

^Rfr^H 5tTlI^W ^Tt^- 

I (ill c^ ’r'.^rtfif ^1 yr'Ri- 

«fTtf^ cn^ “c:^t’T-'«rt|s?’lfl=r 

3T^«fTtn” I 'SINT??! fwCJT '51^’® ^^l^ 
’TWt^sfc^ 's?; “c^~ 

5Ts^fJt?R” I '^f%?f15r¥ 

C'lfT^ 

ntf% i fr?ii-- 

(5rtl=T’^flc5f<f c^l'3^-’T'«ni^CT<r c^ ws 

'«=5^ ’ttl, m 

v5t^*fT^^ (SRf^55^ij| ?R-,:^ 

■sffsv^isr f 

’«ltrw I JR-^rst^ (Equally pro* 
bable) 51*1^1^ nrf^ 

c‘!rc^ C5i1^ c^rs ^ i ?Ft5i*i 

fH!(5i ^*itrii «rf^iS 
(TFtlirr^ 'e 

Tf^ti^’F I (Classical) 
c>ft|j?rwii "^5 'srt’n^ f^^rr 

;fl, c^fS*f tl, (1924) 
261} (1925) 3,81 


'6 ^^tW«^ I "Wl 

^Tm c?'«^tir -fifciJtsR c^, c^ 

^iR, f^sstc^nr 
^ I 

“tti TOtw ’Rtl f^'slt’T 
¥?:^5T Of, (Srf^fe f^fs «'oSft^’f 

(ii^l ^!il w I c'-^t’r 

f^5*l (8I5!*rfl5 I 

c^Pt^t? nt#J ^tJi*(fa[ ^ts«r| mi 

sTf^T f^> 'ST'ft^ 

5ff®%ff c^tr’Tw c^t^ 

’?tJil fk^ =fi I f^»f?«tr=? c?<n 

C^, C^tm ^f'fHI-^f'ft^^ 
finni ¥*ft^5r ?ff$f^'3Ji i '®rtc’fl 

m ^:5Cf c% (ill ?rf%fl®t? 

^uz^ cTO?5 itntir’'5wc^ 

I c?tn ^t?r, ^tc's 

^1^11 c^z^ nn^ 3R-wKr 

*^1 (ill 

?rjf^rii?r’F wx\ i ^I"^*! ^ 

’^tC3gl (Pf, (il^ 

•sill ^ 

®rfr^ 5ft»rrr^f csh ’rf’*f^ 

^11 ^t?r isft^ <sr*pH mz^ 

(il^ ^*f=f (Symme¬ 

tric wave function) I uil (SW 
cm^ Sltai (Space-time 

Coordinates) (fli C^^JflfaJ 

?tw cTOtitat nf^ftf^^sri 
WWC^l (ilf ^«l 






f6SNt?ltS f^t3t«f ^*(tH i 

^!I !5fu 

nt'Qfi cm I '»rt^ 

^fc^tc’T 'ill ’ylti 

«f^'3J (J5^ f^c»t^ >T^tir^1 'fC^ 

(Exclusion 

Principle) \** 

nflf^!% '^f^n 4'wr« ’ft^f^ 
^Uj 3?iT ‘ill I ^1 

5i''!rTNsTi^ ‘ii'-ip -Fksi m'{ “c^f»}-fMf^ 

I “c¥f^f-3T^’*fjt?fsf” 

JT^<rTf5[=^ 

5r*^Ttlf^ I ‘il^«n ^ 

cvft^ >T(:^'« >r^c^ sfoi^fe 

'srti^i ipnft *ft^ ^ 5r^«fjtfsr«c^^ 

5fs3f5f‘® *ft<^ f^<tiIC‘l 'SR^rtsf 

«Rft^ I 

'Sfsprtf? c^ c^t^r 

*r1?5t^r5p ^'hr i «r?t '«ri, *ttm ‘^1 

*(f«f^f^ 5f?ii Vi ? 

(Measurable quanti- 

* C^, |. <5,>rtl«v. ^ f^., 36, 

902 (1925X 

*« nt^, «s5Ttl«^. fsi fH., 31, 
776(1925). • 


ties) I nf«f^i c«(rc¥ «^t5n 

c^f, (ill >f< (iisp tat?|if 

(Variables) ; ’sqsfK 

I 'Sltlf^'^ C<®3tfi(^- ^|%tV iT'8?ii? 
(1805-65) Jiftcv ugl 
CTfr^ 

mi V I mz^ cjic'-® ’ttc?r, 3?tft?i- 

fif<7?r?i ‘sj<t v^i 

^p{ t ‘ill . 

sffi^^ ‘Sfi^j^ •<^■^1 .if.9f^ c^z^ I 

<ii«rsi ?*!f'»s[ nf^fwfi 

•ill 

(T?^ C«fft=^ TSftC^- f>i(1 I ^SlfH"^- 

^*ni c^ir® ^fc?r c^, nf®fwt?i 

■ii^l “r'^fjfJilS <r^?i'5 I *411 '8r<« 
WC^ 

f33t!pr*i I 

^fir« >I^tI WCm C^, C^^Z^ till 

m sir«fT 

st^ ^:>T nr® I <ft^*l, ti|5f| 

t5[^flf^ f^ 

n^if HI ntft® 

^Z?l Hif|t51 ^SIC"« V, H^'ffSSI 5ff®f<3lf!f 

?F<I1 'Sin*ra»n (random) 

%trH, ifnfl v i «r«ff^ 

n?tf^ HtH fH<f V i 

nf®1n®t9 ^sfjf HtH flfoif 

oiVf^=^ VI 'Spnifl 

-ttrar '<t»fi-fHr?ft»(^ c^tn ^Pt chI i 

c?^, ^'rt<»H 3ft^H n*ft<f^ '®f% 

^IrsfHHtr^ ♦ (Uncer- 

tamty relations) I 

« 

43,172(1927), 







^9 

nf^ffef® 'srfc^, c^» 

C^t=iT 

^T'nt*^ c^it I '<^< ^i:^i 

»fr«f ^®ij c^c® 

t^sf’Sf n^r®n^rf^ >f?tTt'nrsj’-f ?^f“ir^j5 

^tfaf^'SK ’TN®rTl?[f^¥ ®jKti 
c^ljf^c’lt I "sifcvii “n^ 'sivii? 

'«rft^ «Nfif int'sf^* 

^<^1 ^[?r I •ifnt'sfs? ^i^'=r 

>[<^331^51 nfe®<r ^-'-iin 

^?[ *[t^T (Mean value) I 

>f?.?fJi5f^^ n?tafl^^f!( C¥f*7 »lts- 

«it?(:^?r vf^i 

c«"''8^i n I w\i r^f®s nf^f^r®- 

^•>\H 9t^ I ’Sl^ 

'«(<t^. ’ff®f<i!'3!'Tf 'il^ ^'<U 

Wts ^C’T I c=l'«ffc^ 

nRrflf®:® 

*itsf ^<<111 

RSI, ^nr?i wA 

c*«fr^ f^rsf’T^ c’fr^ 

"riT®'« '«re!^sn m ^'^1 f®«i Ttw I 

«W CR^ ^ttil 

c^!5f-“if^5i"p|?r ’Tf^f^fsi! >fsil&?r ^*?[11 c>i«rfi:3?'e 
'®f^« *it5r^t?^c«fif '«i«i5?r<^*r sftcsfs 

«f?i 5ti? I 0!^ sitJT ^rk^rif 

*!Tt %ti:^ cspN f^Tfii'r?!^ ^^*1 
c*{r® I m 

’sif^ I c^rt 

ifl^«r^t?f nCfS 5jr<«Q si^ I 

^W6‘ JP*t^ Thiar ‘^<’^sltw 

¥?r*ni =^1 leart^w^ (reduction) *srafw5r 


c*f^i ore?, t C5i«rt?:s? of«n cn, 
<5^ 'SftCl? I ^ 
^1 ^X#I1 iflJiflS uq=f^ sft^T^f >T*lt«fti:=f^ 
(Single-valued integral) 'bi1%'5 I '®I^’S 

;fl| 3f;j^ 3fS{f«f|^JT^i^ 'JSit® 

«iftr<Ptfl; C5(tii^ 

(Energy Integral) 

^iii-<t I ai<!»jj uti® 'ffrst’irsFt^n? 

^■«fi ^a:?i ®*?ii 

I ’^t<i*i 

fH<3 ^'^1 f^i»n ^|jTt*fJ I 

lill ■'«lf%'5 C’if'^fl'® 

S11 i '®lf? ^1 ^1 

^Slf (TR^^Ir^l CSf, (reduced) 

3!*!®^ ’f'^f ’T^^S' ’T®, 

R?f ’tr^C'^ I >5tf3? (accessi¬ 
ble) '« fe’m ’f'5' 

f^<fa‘i 3T^«rjtR^^ 

(:w)^r®i 3T^ 3rc«f 

C5?f5r i 

P(<^sF^zsf 

«Slt 5T^ 

^t'!,«f<<3(«l 'aif^^tH I 

cw^, c«rrc!rf®^’ft^ ’TJfKtif jfiji&s 

*fc*(j uiiF^-sifJT-jf«ptir >rsrf<fti:if<i '5f1%’? c’r- 
c^tr*® nt^fi i 
i 

f^f5( ntra I 

c*®i ^ vflflftR'Q 
'srf'c^^j %*r ^»rfn 'sf'Sprw j^'sio w; 
c^*it5mirc^ 





*rtt?i I "sit^ m 

^\v^ I nc^ ’tr^f^'sN c«fk^- 

^5!^^ c^r^i 

^sr »f'<ntfr5(?r ^fsaj 'sn^csi c?i“f 
ijx^ >rt^ \ei c'^ir-f i 

WA >r'^®ri'N={ 4«t5f, c’ft'iU 'o cfsf^i 
f5^t«fts!tf^ ST'SKtf^® Wt^Z^, ^til 
'Slt'C^tBSrt^ U£|| f^^TfsW ^i|ip4|fiS' I 
^ii«riT «r«f1^ c^'^1 0(11) ntz^ I 

'SJtC’f^ ^'<1 

I c^t=T '« c’ffN 

*PfS1 ^1^11 Hf^Tt I T< 

^«fsr =fn fiic«11, 

^rsfrt '^f^Kr! 

'BiJj’Sj mq TN'**rjt^C'^<?f 

*fi'3‘Tj fl?! Rt I sfc^f ?(:®i-— 

ww'ii I «ff^ =f'ft'«if 

f^*f 's w^£r^ m^tzn'^ 

»rr«fj 'sjtjpftpsri ^T?f ^fsiM 5 ’®^; 

CTfJT C^ ^r^^JtPT 

»r"fc^'« *ft^ ^ cffzw 1 <^1 

*fC«fT C’T f% 

«t?r 5f^ii^i « 

nTf<%tf «nic*f^ «ftt5t «it^ 

^«n?ri ^ I nif*itt ^ 

c«!tr5? »rf«“ft3? '^9 ^tir ^pi 

5prf^®tif '« 

^('(sn »rnp^ n?t<f^^ 
cm nmi »tr^f f^f%?r 


*fNli 4cfrrn?i 5!t^wi?i 

sF'-'ii I ^il 

nfllf^if '2r>ftC?(3 cw ’®tC=T 
’ic^'c^ c^f5| ^1 c^ff^j 
^c^«r ?p^i I 

c^t^ ‘<1 c^fs[^ ^'fca?^ 
cn^fJi^P ^rc's^ f^nj? f^fij^ 

^1 C5pf^=! I f^’T'® '3a 
’®f'=P:<fiW ^r®?;t5T («^fw 

c'k'T 'ii? csi^f^^p ^F'riJjvtsr iT^^'rn 
'51’^ife ^c^i q\ 1 c>i^ ?f!:T5i=ri?i sj^il uq^ 
c^, '511'® cvVPi^' n>ft»i^‘tti3 >f“'«iji 
r'*f<c*in'« rsf^ {i??r »fC?rj 

'Bflrw •<! 

fk^-, nl^-, 's c«^-OT^, i>.t^cnf«ir, f^^{5 W1 
IsTtf^ ) I ^P'ltSpl'a '5}»It^^filC^ 

'SfttfifHi ^^z^. '^'m “iiflS hftb TO^?} 
^ ifijn I c>f&i ^r«ii 

I zw^i cnzk c^, '«rt«f 
«ttf-g f^rsi!? ’ 5I^f*i? sffsr ?:?!i ; 

'Slf^ »it^i 

^'ft^ '«!f%l^f Vftfl ^?I1 ^CKini, ’Eitw^ Hthit 

*{kl (iirf ^ «*II) I 'fli 

jf^ff^P^ sjksrg siw fnrsni (A^fIS Jiti? srt^ 
’ik ^—^1 j ^1 ^c<%i 

to *fTt«ff^rwi 
«rf^ ^'$q tok« 1 c^ 

^i3n ^k^aR 

^t«fj ?5C!rcJq=T JT”^jtic5f3 sfcip I c’ft ’T'^rrf^ 
fn to »f^'*rTt!(w?f %n*rtm irRrw 1 

(iil q^q ?t% Hfl^t 

I* tot to-^T^’^rm»^ 

. " - " ■*■. .—.• 

♦ nt^, fSpaf. fl%, S8, 716 

(1940). . 





I «q| ^<t«tt'5/ '»lt*5f I 

fe*f*}t(:?ia C5ft*^i ^«ii ’T^^^tc^r c^Rsi 

c^, i;sr !n ^®n- 

'^fc?!t5in c^tn--*rs^Ti'^i:=i^ 

; m C^C3' C?f*{-»r>«frt!fR^ 

c\, c^tH l^fef^5t>r ^r? cafh5->i^'«fj«F 
spnt^ ^it^i ’rfe« ^t3 *itsT 

n(5' ’T«.^Ti I >rsij§ ^iftr 

CSF^sjsitsf f?c^ 

c>[| ’T*il& c*rci? 59ic^ c^tJT-’r*tjt¥Sf i 
C’FCSf, '8f<f‘s« 

c>lt f^^f^'ffJT 

'srtFN-TRi^t^ fiT<ffii® 

^t?fi I ■‘sj’fti^ '«tfq^t^ «it^- 

c^rtc^tn He* He*-til? ?F«n 
*fttfl I He»-<i|il f^^f^?lt>i ’Tt^® 

rf1 I He* 3iti?l^ 
c5?t>r->i^^rtiJn «f5r cto Hc*-^ii^ 
^’tt?tsT ^^15 ^sf-H^r ■fl'1; '®t| He* cs(jsf 
C^tJT-*T^’*fJt^=f I 

^nnt'0 

«ft^*it 'srfr^i 

^ti5 

C*(\fil5F n?t<^Tf? 

'«ttwt5?itif ‘fli 

'8itr^, '®t?j «r*it*i •ft'Qiii c’iVf^’p 

C«t% <2fC6^t^ i ttill 

*ftH>f*»tir ^“ir? ifl5(^«i 

cMzm ^ »T^trtTsr 
OT i "si^f'i^artn to '5^«r-f^5r ^nta 
■^TN froil^ C?1^!R t 


CS[\fi[Jfr <lVft#*ft?t to 'Slt^f 

?[Ttt'$ «rtRsr, 'I'fiil w«Tt p^tr?r 
c^, ^ft’Tt^ 

5r^r.i c^ c^t^ Pritci 'srtnr® nti^ 

^trf^ "t^^T*5pT 

to ! 3FCP11 

|®t% n^rMf^ c^f^ii JT''S01^=^ i 

'« tow 'S^cto 

^t^c<?i (*]| 

c^Ffii »it"<Fr$i ^ I "srtiid 

CT, j^’f® ^f&"f 

’rN’trtfR^ ♦fwtto'stir c^i^ 

lilJfsf ijSf^fftf'Str^ ^z'^zw c^. to ’T’lT^ 

^fi^'Q JfS^ fs| I c^3f '»lt’!t*1 
sT^sr to =?t»i^‘i ^tfc^ '^15^ ’ 

«f5fto ^ 

to*f cto ’frt’T 

I '®rf?f to «rcto 

mz% c?itr^ ^ I 

fii^3tn*{tiPTto ’nrtof^to c^ 
"srtcsitsJit^ 'Bf^to'fl ^1 

nto «ito 'rfto 

?Fa w *Prtr<^5 

to toto O’K 

(c«w 3Ftr^ I w ntoto 

'S[^'9 -ijat®?? 

I iptot 5H 

to’TO o*K ^totcsTi to- 

sft^f w*i TO® <irtto» tof^f^'® toftto-f 

cto toitot rt^ to i* to 0 *k. 





>»«*8 ] 

^ JT^ir ’tct nirsri^ij 

cw=T ^stm I 

ypr 31^^ ’fe ^l^iT I 

JT^tH ^trs I sitii ^tTc^V 

«if^ cntf, i?is[ ^ ^\^\z^'^ 
13tm 5?1 I ’«r5l He* 

'8ft?r He^ I 0“K "5^511 ’T'^f^'® 

till 

«rf%f?« ?ir«i i <ii^ 

^=rfv65[ '®it5f^¥ ^'iK- 

I '5ft'? iflt S[f1®: 

?tft ^ I* 

He"* *i!i[^ '®t?*fiT 

^<5n of'Q^i 

^c?i^ I C^T '^“^1 

^8*11 

^t'®tf^’F ’TtST'^l (viscosity) I 

'«lt? (ii^ttfn (entropy) I 'Sft? '5lf«“ 

^^z^ ^i5 '€ 

'5f^, 'Bfsft*' SJtW ^Pll >^1 

ml 'Brf%-^5?i He‘r^ 3Tt*ft<i*f’®: ^^tl 9?? 

He II, ^ f’tr^ ^ He 11 

'arf^ '5rW??J^^ 'srtr^fl- 

^z^ '5rf'^ w®i ^ N'® «r5^'$ 

'«rtr^ I*# fiT'W w?tiT? ^t??i %tic? 

* ft wK- (U.S.S.R). 5, 

59 (1941) I 

** »f^5r, m. f^ar,. f^’®.. 54, 947 (1938) j 
f^’TI, m^. f^af. fro., 72, 838(1947); 

m«l. arl'f. tl"af. (U. S. S. R) 5, 71 
(1941) i II, 91 (1947) I 


4,0 

<nt'« 'ils-f n«fKf?^ srsir « 

(Tisza) I ^ ^ ^Z^ ?F-r 

f«1'Q ?lt'*ft% I 

'SfftsjtFJft? He •ra^ittc'® 
’Rt’Tf? sf? I 

^c^ti R“fif 'Bffc?itP^fg «fcirti^if c^% \ 

'!s^ ¥?1 nfr? c*f,?ifwtfe-m? ttt^fi- 

^t5j5T ms\ He*-m?« 'srf^ 
'®t'?9ij ®it^i I 

He®-i!g 'Sff^-ot^C^I? >T^fr=r 'Sft^ 

¥?t -\S1 'sr?r9 

c^itc^l 5?? I m^'i{i ?9ic9f C5rt«f p JTr=5r?j 
'sfn^H 5? I CT, 'STt? O’K He* 

^fR‘e He‘-m^ *1^1 '®f?91T 'spc^ ZfZ^, 

'5if%-^t<ir9(jii fsf^'rtHl ’Ite^l 

511 I 'Site?! JT^Wfe? ^r® ^?—■ 

’(f's -sftsf^i m^pfe »rfi3 «rf®-'ai{9i 
’HfM?! ’T^r^f cnt^fl I c^tIs ^c^ii HcS 

He* 5r? I 

'Sft^n He Il-mi 

m?F -^t^itwi C^«f?t? ¥l?R w I 
mc^ f%f^ 5f^t!rSl 'Sftlsf’fetlc:??! 

'5jM '5lt5!I«l-1^fif^ '5111^1 

f^ttw '8ft|if^t|5T ml n'Tsjl y\wm ^sr I# 
c^ ’Tl^ft?! flm'F ml a, ml 

mfr (?rH ®r?f cTr^T-’r^^rrm i 

c?f«rrfflc?i5i c^, ml «Rm ?{Tt*T»ptt9 
^tn*rt5i ap^pf*.! ’F*itc=(l Tfir, OPfl 
^tr? c^, n?j5fti sf*!^ 0?:® ^ 

'sfw'5 *T#Hi (Degenerate 

ground State) fft¥ J 'TWw ^ m 
l^f^l cyt^r ^lyT^r. c«»t:¥i ^ <?!| 
# ml eir^im «rrc*f tciK i 



%JtiT 


C T^«rJ1 


nT3ftf ci? O'K i '^’T^r 

f’TC^ I 

'«rtH c«rt>T ?rjti»f?i 

sj'QK-f^^tJrta ^ He *-<4^ JJ|<J! ^1?! 

’fi’SF ^rtf® xz^ 'tf'Siii 

S?^ I ^sn He® iil^pis 

^ttJ*l 'Srt^f 0°K 

lil? sTt-f Ci|| I ^ Jr*;’!fTto?r 

’Sffw ‘(C®^ 

Sft®?! ^?!rf4 ^1 He®-<il«T 

^»-ri I ■•ft^i‘1 'ii^ JiN^nr^if 

ctpfSj- 

He* ^^5lt«i5S% 

=l^t^s 'Stj iit^t'Q ^5r3i I 

sTtf® I c5fl nK^ m 

nte^l Tfr^, 

mlisi ’fr^C’T 

^f^*f{:*i I 3fs?fTi fc^ ■«{ 

jfNm— 

c'fW® I ^artsf <sTt^^r<i?i 1 


He'-til? ’^tR‘11 'tt^r He*- 

csf^, 

^rs-i6t?rCTT^ C’ft^*! p 1 

>rf3t? C581 

siff%sr fiat's I* c^r^i::^ 

c^ff«rcf(:^5T cn, pit**rt^-‘i5?f * 1 ^^? 

CTf5[-3T^^it^r«T^ '=?tsr pi^: 

5:f^*f 511 ¥t^’?TtrT^ 

I 

c'iN'ii 51^^ 

^55?tl I c^, 

c^ti5 '5it|5iltlc5?f m\ (^'111 '«rt*(?i 

^rsi’ir 5Fc?fi) csitr^l <2rnt^T 1 

(dI «}JTspf® ?ff®(:« 

^fi:? ^catg I 

* ^t^5i3ijf5r, •«it^. fn., c^tx. ^if c^*^. 

ffisf., 1 ,1 (1957) I >ii'?frR ^f-ir 


S|C-*tt*rtlT5» ^t5t^ 

%ft:wtW f5wt»f ^!*»uii, cit« 4Wtf^ ^'eicaH 

'«^i*> CTR, ^Ff®r?T5l #::« «fft*rv ■|prs \ 






M IR^UI 




«i*f'Pi<i f^f«?f <rf^ 

c^ ^ «irpf, 

^fm ?% ^1 

>ir»fr^ ^ cKt^t^js <4??^ «itc^ i 

Wf <4^ (Jisff <4% C^ <4^ 

^rtwMBfl f4w^ *}%r^ <4^ I 

c*rrifff»fTfrnr SntTfsrsf^ «f^»r5: c^rt^f^jS 

^ vtc’t «R1 ^-“(^) <4^^ 

t m n^ 

«Wif^*F ’<rW <4^^ ¥tli::§i- 

cm 4tw <*i^ *pfM ’r^j^pr 

i 4 Wftw ^-i^ttcfW^- 

^ ^ wr«: ^ m d% ^fm mr 


i3?F <ri cw—^ftrw. 

5!M^|iI, '«[«r’Tl C^fST «(tl^it •twttis 

1-5* ^tc^ I 

nfSjffc^i eratansw f^»F fk%'9 

'®t^tfi c^Rt i '■ti^np <ff^? 
c^cT ^f9*il»j '>mm\ »♦ %n 

?ii I c*mt5pp^ 

«rPi4 

c^% >1*' c*(%n^’fTt^ 

^^W^ *ff?Hlt*l »F*f. 

«• ^ifi 4^ c^s ^fc’rfw. 

'tFf •’»« I . 

«4<w ^^fi!it?*r« ist^JtSFt^ 

■ ^. - - a. -i. ■ >. —^ ..^, JAa 

W *l*W Wf9 ^ 





wt*f's I ii-r 


1 <si\ ^li’f 

^51 ^ti~ 

(^) njWf^ wt%, «iw sitsi 

(^) ??rf^fs(?r tTw 'Sf?r srfii 

(«) "BrrliiilTidS^, 

(8) '« 'Si^rfw (Un¬ 
saturated) I 

<i!«r5r« ^rf^i i '^t^i 

'«ic*rtf^ 5ir»fT c’ttfi 

^ai'sf (ii?[? 

(Distillation) 3ff^t?lT C^»l 
cnt«jr^?i 5jf3i7 I '5R^ 

5Tt=l1 SflJII 5115 I «»f|| ?I!f!l 

c^, 

^1 c^t^ HW c^fr^ 

^ f^5T w*! *ic»fi ^'^!tt5, 

«si<frs, 'srrft^itc^ifS^ 

'8IW1 nffl5iTr*i ^ 

•ittc^ I cn f tFi c^m ^Tt?i- 

fes nf^5it*i stfrf^sr "BirsTT 

-spi c’iSCT ^ 

(Paraffin-base) c^®! I 

' cm ^11^ I cm.% m cm 

gt’ifSiOTinf^’fti ««ftc¥, i5tt¥ m 

®ir f (Naphthenc-base) cm \ 

Stf^Sftl ‘<t®[tttf% C^9I <11^ 5J^*[ I «tJtll1“ 

's nt^5ir*i 5{f^ 4tt!r *r«itsr 

i5n?F m ftif*l-35«rt5r (Mixtd- 

' ‘base)^ c«9i I ■ cm nt«^ 

?it^ triifri cn, m 


cm^ f^f f*pi 'arrtt^tr5i{5^ 

■4tc=^ I 

« 

tfl’fsf ars|5| f^;r car^ti ^l51r 

nf^F^ c=r'efi*^t^ I 

(^) *tJtltf^ 

<5^^ STfsil Viim 
*rt:<f I >T^ >5^^ 

^ wisfei 

5lf? C?Ft5! (Double bond) ^1 fw-®ll 

(Triple bond) 5^1 sfffr^, sfl^ <Rir*f?[ C^lW- 
'^P\ZW 5I®11 ^ ^TWf^5T ^ll5t*Pt^ I 
cnr5ff®i^trj| *^7t9tf¥5r cit^ 

(Homologous) 
«7t'Q5l ^fT« Sftl^ srt^ ^Iflf 

*Il*fT?t?r spsu^rtt (Isomers) srf? 

I C’ltR^ C^tk'Sf^, Cl 
C 4 

(f^^^fejT, C 4 H, o^fl? "^sftf—0'5" C’lf^^'SnB) I 
C 5 cnz^ Ci 8 c5jk'®^ ’T? w 
(C’f=TC^=r, CbHi 9 (ilii *^tf'36'08* C^r.; 
'BTttc’rtcnc^w^i 30* cJT-i ’^t^ita 

CieHjB 181“ C^r.; CjbHba 

5fq5^t? 32“ C^T.) I kmm 
Cl 7 c«(t^ C,ft »rf«rfsr*ri5: 

wm I 'iit??! c^i^fir 

'Bi'kf ^t?ii I 

‘itft'pl C?^ 5|tll C% 

^?Rt*lp5 »r*int%r»r9 c^H 

m ?f»Rtf sr^frnu 

c«i% I ^ Ji? 

^*ir^’ttc’p I «Ff^- 

njt« 1 #t*rw 5^«m »ft¥, '^tm 

'*pwiw ^fSrRRi f tid "i^tf 

'C’WW^' ' 



j c<tdltf*ratOT I»>ftjrl5r k** 

3TCf^ 5|t*f ’^•ft?' 

(>) CflH| 4 -+' - *C —C—c—^—C-C->49b'*1«‘’C3f. 

(\) „ cnc^sf-►C-—c—C—c—'C->49«'«lr'’(?f. 

C 

(o) „ -♦ :t-f»|'<tt^ifi -►c—.:—-c—.—c——-*->'i9»*vs*“CJf. 

c 

U) „ c—c-—>4!r-.4'’C3f, 

c c 

(«) „ c~c—-->8s‘i.“cjr. 


fvsil I 

’^5*1c*n:« I 
c-f? ^ I cnt$tr»iirc*i x<% 
nfifs^tc*! I «r^r*t 

{SfsfulB 'Q "sia- 

nf?s(tc*t I 

WT '^tlf 

WTW nit^tPpsT 1 

c«f^i cm c^ njt3tf?Jf-csit*( 

•ft'em ^t5, «t^ mmn *(it5i- 

f^Fc^jir •ff^*it*i *•% '^^'6 

c>itCT5 'sia^f'K I 

53F^ C^W'Q (Cyclc-compjunds) •ft«11 
^tfl 

C*R|ff5ntfW^ 5T\«fJf nJtatpF^ 

xtt’Fiwri H? 

•It’Ttfl ?f1 ^ I ’TKt«*l 
'^••’‘C^T. •rtf* ^t«T Rt®f c«*1 c«ti:*, 
*rrt^ 


A 

C c 

>rt*fta*i ■'isi'cn 'd Ftcn ^ 

J|ff7 c«rt^ *iti? c’tt^j 

>T^c5n n5T'flff?3|S?r sTt^r m 

CtoHi 43 I wtf >4'-- 
>o«’a° c>f <il=«tN ««”'’c>T. ( •■••o f^. 

fH. 5tC2f) I 

(^) ?rr*»rf«R 

C^C^F ^lir # rcsfsf *f?fSltt 

^ c«ft»5i ^ ^13 ^ 

'il’FiS 

^T’T I ^fi\^ 

^1 fsi#a =F'flt5f, ‘!f*yiq sFt<5(- 

fm, '«t? ^n« I m 

'®r*f^rf« ’r»itJr *»!rt 

(Bayer’s strain theory) ’«jf('?H[^ 
c% *ff5 *9 *fii»rr*i^ ■ 
’T’5 esa (Stftfele)l 

’Ftc*^ sftrnfl c*«|h 

Ww nt^^f 5f«(i ^rnt*ni 

• 's«^ £^^|-,'wt^; 

■ ■ » «'t^ ■ ■ t. - . .mJ^. rf^---\L ^^' \ r} \ V, ''m,* ‘I • ^ 

.WitTO?! -^rtci^fllf^ k" :' . >■■,; iV-;;'' 



c^k *ft«^ Thf, ^U] ’Tie’ll 5fi^: »itaf 
^ c’ftranf <ii=!rN ^ ?f-K 5( na«ft*J|W 

?l8t ^r*f?r c’rtai^?! i c^fsr c^Ft*r 

c'isrs} 3Tt^ n?r*iftf^r*fl c^?r 
’T^'Q nt^ifi ^'1% nf^*it*i *4^ 

■«f*I C^f, ^1 iflTOJI *lf‘fjl I 

»rr«F 'fl’f ^1 

njtwrft^ n-hr*?^ ^ 

T|tC=T ^[^'5* JTsiC’rfCg^f c^k- 
!sr^ ctr^i 5it»it^«i sjtiBtun >i«“c»i. 

f^r'f cn ntf®^ 

«rf*it»ri *(<fT c«R^ B3F‘f 

(Cyclo-Pentaae) C’rrtl« 

iftn Bfii“tf5 '»iWfl ^'^(1 

^jyycii I cw«n c^c*! 'sm cnc^^r, 

Bap^ '«rc’f«Pi nKN®f«: '■^'H *ftaiff 

*ffc^, 5T*i:ntcaf?r 

(Higher homologues) C®C«T^ 
nf^*(tr*i I ^H5i wfsRf 

C«{ 

nitstf^ ■« ?;ttc^r<pHr5ryi f^3S*i i 

C'SPy (Lubricating oil) 

■ cti 3T^ *i?:«rj 

^ ?n f^5f Bap^- 

nj'hitf^ »rc«f ^ -^i 

c^ ^ njtiitR'% 5js» I 

('») '5lTtC?tOTt&^ 

C’TtRfl C^taj^fl I C^f^JT 

(Ring compound) I 
f rnR^ 'Bf^ak wj 
. ^ci I mmi c?f^ ^ft 

wife *mtl 

kw I 

'«! mm f^fe kaw 


(Alternate double bond) ^WlIW 1 faiW 
<itwi:»re «i)l cifsR ' 

^Ifi (lit kkfe 

^ak f*rerw kftlj*:(< «(< emw I 
I'c^i ca jyi cikfa sitrif <*1^ ci^ 
nT®ii iti, ^N: 

111 ^ k^’ia 5rf»r 

^yrtialTifew i 

cifl?^ 'ai^lk II «iisFtkw «(a’?ksr 
11 ^iiwfkw ewt^ 111? ♦ijtitfi'iti ?rN- 
»5^st ^ ^ ente®! *Tic’ft®ki:'fi 

wif cm fif%a c^Bia fii 

'?%itcfi «i^-f®f9i c«rtw Cl m 'Bijfcatcifei' 
nt®ii cnew, "sTii cifwH, 
cifiii, efktaa ’ll wife >pf- 
cit% 'HI*; CoHia iiw^fikl ’ll wife 
I'lcift‘witcitcifew ?^c®rwk*ri wtiki 
’Ticiftcii icii ci^twktaa wtliw *11“ 
cBCi ci^ ; wtew^ 'wsrflf niClklCli ^iti 
■stew^ ci^ itarfi cncttkifci nten ik ( • 
^w«a i^^iicwi «r^n cikii f1<tlftc*ra 
flf^ JTlClttcW nt®!! Itl I kl '01^ HI 
w cirw 'wtw «rti wfeHfe 
^itcitcifew wttcwW^cw '«rNtfi wn w 
^ticwi 

cncltkitci *Dtitfwi n artnfii wttifi- 
wtk ®ic*w '«fnw wi *fkitw ®irtntnfew 
^kwfwt^a ^Nsn ’*iti I 'W (Un- 
cracked) nTtPffkwa icij ntiki^s 
niswil If® % W ^TkltClfew Itcwl 

i 

citkwt® Cl cm nt®ii itt, wft« ®i7lxai- 
cife?wi,*r^*fk ci^ <^11 'll mm 
•^fm ikiw w arfwi« 
Cl% WITtkltWfeW,^^^ 





3T^w*f f^8 ’itfW wfc»itifjn m I 
* 

cT«n c^. 

^n?5: ^f^cs 

sap^ 

$ 

*rhpc^ I *^^!rtifii '«[jw 

nflJTM (Polycyclic) c^«f nN^I 

nff, *ffi{s(t:‘i ’^t^n- 

t«y»i c*rf^c^i «irtf^ «r^5r5i 

W <r5("^ (Fused rings) 9n I *1 

c^V« ♦rt'S’ii ^1 sc’rt^ 
'«TTtl?(tP(fB¥ ■si^fl, 

(Cyclc-Pdrafinic rings) 4^“ 

>*J*iif®TC4 ‘il^F^TC^ \C^ f?C^ I 
c-Tt^irtl ^rtci^, *f^c‘r< c^iksPit® 

^fc%, cnc^f c“t^ 

5^31 f^c^rn fuc'® 

-r«^1 5f« «t»l ! ’«lf*K<<I 'A^ C’l, 

C*f<fl ’fjf^t’! C 6»1 (Gas 

oil) C«lC»F fit cm 

«f<C"}U ’^t^t’T ’<lff'0 IRtn^ C<C® C^C* 

i^tlcsfW^-^titWt^i 9t5 

^Vn SJII 

•rrc^:- 

«[JtWt^f «[8?t—— 

«rf*tfSRH ^Pflt-.. » 

•fTtutft^ *rN^^—>'»'^% ». ‘'*^ »> 
cn^ft%tCTs wrft# 
c<<iH*fiiTC^ «tr>r ’sH ’f ^1 c^'® *ftcw-" 

(>) 


h) 5rtt!:|t^«f*r5«* c^t^f i 

(s) caf^ « «ijW^ ^'It® c^»f 1 

(«) c^t?f I 

il«W Wif 5f»»tC4 «ftf?lt5*t) ^Wi 

*fff I 
(^) 

f^fsir c^rc-f-f (.*lctff>i?TC»? i.*f »i-f «r%ar^- 
>j^ c»it»f nt«in Carrie, (i>i«f«i ft^ii ij-w 
Bl^cai?i--(>) '«ijtf5ii> ssffitir, (^) cvm 
I mlf^b 'Hiftiw c^rt«f^f<i 
«^Wir v<^*i^ *ffa~-(¥) 

« 

■srftf»f'&, ^1 C^ltsf, (T) 

'5^T#f 'Sfflf^'B, ?C41| 
c^’fi (.*f«n (.’fci^, ’TNws: 9rt»rf^^^ 
siiffn^^ nf^siki Ar ■»Fjf^ aft«t»! 
'»nff>rc®< ’(f<*(f*i '*ff?:^ 4*r i «rt?« 

c’fc^, <.*? »r< ^Pi®f (.®ctf! fticsi- 
*ic*fj^ «iTjfirc5« srfc-? 
c^\ ^rffsr® 

I 5Fjt%vrf^wf5i c-Pt^r cf f*i 
«ff^f cm b\^ I (.jf cm «H!<rsTts 

uflcai< AM «fc« 

Tm Bf’Ti ^gr •f]rtitf¥% 
sfflcasfl cbz^ «iTfto< »ff«*if«i utar •'•'8% 
Kb nt« I cncSifii?ti;i{ 4<t^ 

^% effort *iN I 

JTW C®W‘ 

m trrt entw ffei? 

K^ «!r6i8 cnc^ i 

^rPi® cm ^ fw §w 

'iiift^f®^ ^T«®) Wff 

*r^ SR I . • 

•tteti cw-c#*m « 


(4) iflPltNlljS* c»iW I 



V* 5itsi'«fewtsr [ >11 


srt*ff«f% ^itPrc®?! nfa^itns «ich? 

I ussirfqiii cnWi'Q^i 
c'-^N «rfa[i{ c«i?i c^-mm nf^*it*i 
'«irtf5ic®?r. nf^*itc*f^ (aI ch 

c?!ft»i?r ^«ij m ^c®ii, 431 ^t«t^ ^iw 

int^i cirrfI i 4^^ ®ti§5r-^yt3 

(Cracking) >PI3 C*fC^t:»ra siC*(T 
c*f^si ^ I 4^ «f3t‘T3 

c®r»i '«i%'9fc=!ff c*it^ nf^sit*! C3C^ ^t?r i 

I 

9^Ciip>lt91?I nf3S|t*l •’’>'>% 4- 

cnf 3T3>rtf33f C3fi5Tsi ^1:3 

3T^^*{*t5:3h3f 43^ f^ntC3 

3J31St3 '^31 Vi I 
C^t3 C*ft3 

vmj C3^ *{f3SlfC*l *ft«3l 

3f3 I 4^ ’a|f3rca?t513 i8-i«% 

*ftC3 I 4^ C3W«f^3 

5f3I5 43 n 31 ^i3l 415 nf33tC«l 

4^ 5r3 'Br7tTt?ptt^3 3r3j ?[tc3f, ^1 433 a 
art3l 3t3 f3 I 

{>) c^3f 

■aic»ltf*f® Cisr^l r^l.31 
*ir31?t3 3tcf I C3 n3 cm *fTt3tf3*^' 
(:333—c*f^fn^t'5f33i 3(f3iC9i3 cmy 
'stc^ >itsi^fw3 I 

4| nf^3t3 ?3 *‘5% C«tC3f •■^% n^f ; 3T3'® 
-433 a 3f33'« 4| ^f33t3 ’«tt3a 3it;?3r 
331 •■•>% 33 I 

«t*if33*4r3f3 'JSJ3313t3i^rH^Fr'i^5flrat3, 

31 4Tttetf33l «I3 ic913 
cmt ,«tW3 SC3J^ n3 C5C3 C3^ nf^lKt^ 


5Tt«13't3 nta3l 3t3 I 4^ nf33t3 *!t3t33«: 

V C3t3f *r% I 

cnc^t^irrc3 C3 >rt«i¥t3 3tc^> ®t3 ’iW«r 

ffig 'Bigtg: 

nt:3, C3^3 3tr? 3t^t3f3¥ 

I C^Cin 3f3 C3t^ c^\fw 

^itqspu C3CV 3tC5P, ^C3 ^1 
^fc3 «if3?« 3t3fi:® ntc3, ^ c®»irf 
31 3^91 V I 4^ C3\f?t3r 

5rt^TfC33 Bf3iS 3f3, 3ft33 ^33 
^T3 ^r|(:3?r35t3C3 f<f^3l ^^3 ^t|j5ti:Sr3 
>{h?f^® ( HaS ) 43^ 3lWJHtt3 

VI c3 >r3 C3\’fc3f cnc^rf»i3t^3 
nmi C5fi:f, ®r3i fr^ii ^tlc§tt^3 
3^rtf^C3^3f '-a '»lJti:3ti:3{53f—4t ^^3 C3S%- 
W =ft^f3¥3 3r3fjfn^t3, ’!3rff^¥jti53f ■« 

C?r-1l3f3f33 43^ ®t|- 

9ft?i3ff^®i 4^ C3W'®t% ^3^ ; 3ftcaft 

4m >r3^reit ^Ntv (Straight 

run) 3Ttcmf^3 3t3f nfa3l 3t3 I 4^ 

JTf^¥fC33 CVt^ ’ff33t«l •'•«% C3C^ 
>■«% 3ti:«F I 41|t®ta '^3t#)3 

C33 *ff33M ’TtWfS 3tC3‘ I ^C3 
■SfC33 3f5Tt3f35p 3^a[ C^sf3, ^ 433^ 'Wt3t 
3t3 f3 I 43tt3 ^13 43^^1 ^3f'Q 3»11 W3^t3 C3, 
^t®3'£ffW3t®ft® nTk3Ttf^i:3 C3-r ff5*1^31*1 
3tc3tf%3 43* ^ cnt% C3W nta?! cnt^i's 
4®f^r^ >lt3t3‘! arf^tart® ^ft'Qfl 

3 hr 31 1 4^13 aVn cnt^i c3J5? c*ti:]?f%t:3 

3lt^ 31, <1t3 ^5t$3-4lfNt3 3T33 ^RTfST 
’It»!3't9 C3t'3 C3r3f 431 C3f3C3 ^tPT I 

(«) 

»rm33l5; =33 3f33 3t3T^ 

f35f % 3t5rdjft«R 3tt3' 3^, ^3 ♦Utlff^- 





cwrf^, '>s»to8 3 
■«f<tsr cm, 

f^PT’^f^T c^lif sitl^rlfrsfrsrti *Tf^?h 

cm ^f^3it*i 

. •• •17'% I '8}r^ till«}??:«[:?[ 

c^Fc^nt *r^*it*( «ft^'S ^ c»r 

^»f c*r, nt*f^ -iirs 

» 

f%511? 

c?r% «4tc^ ^w ?ftlc5r^NJr-4«(t^T 
c’if cm n'N’Bl wtf^r^ffji^i, (:»ir^^=fi 

sit^cttCafCH?} «lfil*ft*i »>^% ^<S ^frg I 

'ill 5rt^!( c^t^T c^t=T cm 

nf%^rr*l «rt?'e ^% 

c^<fi c^rri J 

c*ik c-nz^i- 

f^1ltC*l ’Tt'Q^I C’tri, >T^I ^teil 

(Organic base) I 

-• . 

cnt ?1 c«fc^ 5(tlcltWJr cw «ffc*F, 

^tm ^fsai 5=r^# 

f^sl «ft^n fsf I wt^i csTcf “«fc^ 

J|H ^tiii ^Icsrtf^Ji 
(Polynuclear) I nN^lf^^k W 
'ill c^i\sf cm 

'•istar till c’sik pi 

f^1%w ?'5»itNC*t ^f' 6^1 ^Is 1 

m ‘ill Htltlrc®f*f *17 

^ f®w?f c^’i wt^ 

<i}c?a nt'sui = 11 1 


’fw sTt^tn y8^‘ sftitli- 

c'^s? *fPt‘i:9 'ii^l 1 

'Btf^car^r, ^1 Jitlc|tt«P^ 

-sitt^itF^i PI pfiis I 
(ill C^, 'il?1 

(Amorphous) I 'ill 

•c^fVi srtft^'s; p—C-is) 

C-r^il -sfni (^r) (Neutral) CUiwsi 

C«l%'^ I ii^»« "ll 

wt^ti 5111 vsi:^ c*f«fi ’Tf^r, 

511 I '«lPt51 

c’T?: s nii^ c^, 'ill c^f%5 ’bttIpi- 
C^liS^ Wt'"^ '®[fl^ill 'Sff^t^ I '»ft^t«l 

pfll «ft^ ^1^51 (Semisolid) ( 
istui 5T^ iJ^piTqg c*ri:lrfi^iitsi’9?f'® ht^it^nl 
3fflf ^ f^ I ®r5'il^ ’Slt’irtw ^511 ^t!f c^, "AI 
c«r%?r c^z^ ’Rf 

’tf«si1*t *frr«tf^^ ^ '^ttf I 

nTt5ff¥5i-«r«{t5[ c^rltf^5tc*i <^1 m c^iVr 
5F51 •ffajftc*! sftc^, cp5r-“C*t5i^»R«f^si 
'ilW J^f«*!t*l *113! ^■«%l 
?;t*if^5r-4*ff5r <:^r»i 

uqcp nfs*It*l '«IJ5?'f ^C"5 nRli ; CPSf-r- 

^1 c*if^t^tii cm 
*ffjisrt*l 'a**-‘8*% P I 

2t¥tlP C*!hl j ^tr«ll ^i( 


c^f^TRp C^ptt5r5r !!t*i^ (ij^l 

firp pi 'BTSfisr “fisitcp 'SIR® (cpsr—nrtt^ta) '4»i 

«r^M« <m\ mi i c*f«fi cni %' *111 beaiRt®« , 

"iif 5p C’fW pnt ’91 f®fa1^5r isi!?'!, '«'!s| ^tsp ifil p ,c*9k^a ,*r5lN(t%. 

^iC?I:®9Tt*1^nt|5? (aJk>kted) :nf«*ltTe *lt^^ ^|i:f I 9151%’^til 

:.(<^--'.cffir!!,.'8i .«nitawt*^.art^ 



15. 






(Residue) *iv? '«tJI^ *«W 

cir%?i c^\<f 3T«5CFt?r ’ffii?ft*i *(fe^l nU \ 

(«) 

cnrti^i^ ^ <rf^c'5 •rt'em 
JifsTf^^R *tNc3ii 

«i fa aw f^s *fa K cnr^tf’iatza 

f "st^tiEi cnc5t%(raa mw 
«fta nfa*rH tfjnsf^is *rfsai ^rta i 

4 ffJfSR nfeafa aW ^ul 9C^<tf^aca, 
'■if® «rtftsr aftc^ tm 

wtf^i c’fc’f c*n|t»i fm'^, 
»ar5i (M ^apa- 

nati:<a ’i^ap ^afc® alfi® m fsa^fr^ra ajcw 
c’tcJtf'mfwa ^ cacaf i 

sitataarai ei^ap? »ia*i atr^, ^ixarl c>f^ »ra 
fiac*!? f%| <.'ir§t%tcaa aw Tasfsrfafe 
affl a«a I ii«f^ 9CT1 at^a c^z^ 
*^51; ’^^at' c^risff^arcaa ^^^a 
*faK I vtc^ 'ac?a «ifa5?t'.“fca'^ 

(•rcltf^ata cac^ '“it^itai ^a creai 

jj^a I fjp^ ( 11 ^ s^a ^i^afa n?f< 'aaa 

ej^isfa n?K c’tiStfiiatca <ifeai 
afa, ca«f^ at^ car® iRtw % c^rt^i 
car®^ afasf c^«f ft«i. ®1ai ?wi ^ 
c?wa '«ar®r@ » ®taa ®tai cac^tf^i- 

caa^ at®a cak i fa'^a 

2i®ftaaar®a «itatcaa 'iiata®ta 

iiata «irc»iT5ata faaa i 

to^nstra afa?® ^ata ara'e cariji- 
f^iatac®, toa®j ^ca®tr» ®ta^^«at<a- 
aiar® cnt'^lw caa a^ ai®|arl^ ar^ 
arw* ai ®rfa a^r® Fa an 
«wt» m cafttl^twi f^aata 
naK I -It cat® ^at^v «raa 
«r®ttaa <ai aa ^^tapt aria ami cati— 


fafa®i (atfa). arhr^^qf (catai)i '•JJta- 
fafaata, ®Jtat»rala's ajtw- 

%ta I 'ata® aaa atl^ia af^ itl-'aa 
cat^ 'ewcaa •rrtcaa'® ca^K ac® oral ata i 
vuaa aattaa am ca'rtaa ®ai i 
c!(| aat® ^ am ata ^a^ita ^wa- 
cafar i 'A®!® ^rfcafsala aia\ aiaatS f^a i 
aa cataa aa afaa cacF^tca^ ^ at^ 
f®^ F f®s aft®li 'af^a t^a ca, 
cvfai cat® at!ita®a 'ffa® « atal®® 

(Has Pataca'S ®fS at^ att®i ®ta, 
^tat® catF%ta ^acaa ^®a-4®niia 
'aat® ^ cwfFtai aa i «ia« at^ 
afB cntlff®atta wffaafta att® i 
FFaa®: «rfs rt »i® c®c«i atig 
«rt®T®l5 art® afsi ^re ®rn ®t3 « 

^■f^f ^f® aH »it® I ®®9 ®Jtf^rfaara c®t*i 

4 nftata ca% aa; 4t®T®f5 at^ aft® «fra 
6- ^ra «rr® \ t®® ®r®tatfaaj af^ia 
c®t4 af^ ®i3t® ’lat^ta ca% aflatta 
nt'sai afa*, fat®»{ att® ®ra aa' 
®jttaf^ra att® ®ra 
^Tlta^a ta^ ^rala atai f^a 
■rsT® «rtat®5?ra atij; ®Fw^ amtfa® 
f%f^t® catitf^ata cat® 4 at^fe® ^la 
®at car® atta i 

^aar?i faf%a catStt^rfta a(®n a^*- 
aftatta 4 na am at«fi att; aai- 
af»iaf®ata, f^®, cal^s, f^n, ®ata. 
cm, c®tat^, artft^i caFt%ta, 
caflata, la^rata, calftoita, 
4tl5'iiita c®ta Cfta cwr^ftFf 
¥>ljFitt®a'e nart® cawi wm m 
ail aw aWrt att® (Mi c®Tt ajapfittf 



(?rW: 

5fJr ^tlil <ilKi:'®l I C'fC’F ^'8 *JW*' 


I ^tfhJl *(t5t Et=T 

3T?,5ft5j I till 

'«R f?jf^5fr 'Stsjt^irM 3f*fT fwrn 

f%ij c’sT ^z^ ^-'sripftsiw?! 

nwK c»n:^ 

^tcn ^ ’tr^ c’lc^l ^51 

c«tc=f 4^51 nt's^ii ^r^iTi^ 

f^r^r ^1 ^?r 

^ I -it^ Ife’fi ^ lf^“ 

c’Tti5s!| ^511 fli 

iRsc’ft^’fiil «{tc¥ 

'«IJtf^ 'fl=rirt|s{ (^1 ^- 

iTtiffl c^t% «ft^ 

f3n:-tf|^ (Hydrolysed) ^ 

Vi 'sl ^t^®lT»r 

^rstentiSsr ^ nl?*if« 

ait^ ^z:^ I <51 «fC5r^ c*r ’gtt’T 
^ 'sitc’tl nt^PTs 

cftl c^tl TOT w 

spp ^tdn ’tjintf WR ^ 


CmH„0«N + H80-C«HtON + 

CcHigOg 

^fwe 

^'1® V, "51 ^t®tPi^ *n:^F fkv^ 
’itU, 5FrS[«l W C»tf«11 

'^it’fC^t I 'siTtcsit'f^i <’*r§r? '-^i (TH’®. 

c’fi; I ^TfWtf^^i'®?K5rt*-'5iHf^ 

It'S 951 I 

'smtw 'sritifitf^'s 

^1^1 ^Z^ Ifsc^l 51 5^*1 O^'ll c^i^ 

5.C5 ; 

CsH,ON + Oj-C«Hxo04N2+2HaO 

It 'S iff ^ irsr^tf§5 

'<1 5t^i3T 51 ^ 

^t*i5 c^tl 5fr5 

f5lf ^Z^ ^Itr51 ^1^1 I nc5 ^5t5 citf 
^um^Z9^tz*^ ‘^(:5 5tiftw %iw\ 

^ c5Ftl5t5 'fW ’rtf ^ 

sr^tC’i’fl C5^ «ttfC®1 5im 

fn (^11515 ^ 

Vgt»l^f5f 5<,’nitlf ^-5t5 ^^51 f^rt Cfji? 

c«r6!n * 

<ii(r®tc^ ’Ti^ 



^8 






7'«}| I lil^llCtl^tJli *li^ 

H'ft y?[, 

3rWi (’sfi 

5tr^, ^'!ii c’itr^' c^®) 

mw I ^r< f% ^tcf^ 

’fr^5r*ff5f|-c?t (TTt "4^ 9ttci^?r Fh ? =n— 

^■t<JI EfTf =f1 I 

^I'si 

I (it? ^zw '«f?i «r?f^ 

'ajTtf?f^? 5(frif (ii?fei 

^Tff^ifiirsra ^r«r 'sfsrtsr 

'ii^^ ’f^N <sf^(5 5?r?? I 'ii^ c?\f5rsp 

'5r^:n? c^rt^i 'q 

?il? f¥?tl?! ^t^fjfCSTW 

C^rfr^rsi '« ^?r*t (Mixed 

Na, K salt of Phenyl glycine ) 

^5^? CSfJT I (i)^ «35Tf?[ 

C3rft^?t5f ’siitsitt®, ■ c>rt®i 'Q =!pf&¥ 

n^>r? TO ^rt? •®— ^ 8 o “ c3T(%c<5r!b- 

^r<stf%r5i >.:sf\ 

^ciKi TO <rfwttJi 

TO ?i ^ ^ I 

sRj cn, 

'siJtf^f^tm «rart?r ?tTOf?¥ :szm 

f?f^ ?f5f? I%!rf^9i jft^f^R ■■fc?Ri 

«r?i;:? cFru?f«rT'i|5rltc?f? 


Ufmi 'ilDc^t fr'tt?-?! ?i?t ?,ni I 

(t.’-iro'’ c^i^'-st® ^Wittar}? c^rtf^it’^?t^“ 
5["5l^!55 f?f^il ?? 

*(?!■< iSt:^ TO 

cjjit&csi® ^'^'1 

I <5? ^^31 =t^sr (ii’f^l *t3Tt’f ^1® ?? I 

sff‘TO?l 

1?f^Til 5? I ^ii? ?'C'1 

’fpi'n; I 

»ii:»fT 

«r|'^?'(55I -iKN 9 (il^is 

*tTrK I CTO 

^fsc’ti ?'i '^n m'^ 

«fc^t?»f «t®tfr:® ^t?r® 

®fpr? ¥’{1 ^'fi#k‘?t(:^i *cTO^ I 

(ill ’tf® I 

(ills I cn f?tf c‘4t? 

s ?F?i® ?u^|5tTF 

>2r¥t'« c>{rf®?f»i ^IrntTO- 

3f% ^z^ f?, ?t? 

#1^ ^{5 

(Indigo white) *tf?‘T^ ??? I (??? (il^ 

;??%? ?fm ®?c*! wt1%?- 

c=f?t? n? ?t®tPT 'sfro 

?t® ?1%® TO 

Tl^l 





ii?f.-J ^|fi[ 511-^1=51 c^^■• 

f5({3!t^ I 

«rf« c^rf^fi'i^ c?t^—^‘il' 

’T"nc# SffMfPl^ 

me? ?Thf? '>?e^ c? s I 5iic?cw?- 

?1 f?f? m?l w^Rev:<t 

m 9ii?i ^r«i? 5T^? n«e«i i 

c^T cm? ^c^ii 

c?e^ cm^ ?« cf^i 1 ^\m ‘HI *11 
f?, ■'srmT^f^'s r?^ 
c?9i(? ? ?* ’S(f? 5*^ c?r^ c^t^ 
?c? c?^i ?t? ? '-‘iH’H 

T!(4f^ 'aft? ^t^l BSIt?! HI—H'S C?C? '£tm?H 
??e^ m? I ^c?i? ^n? c?*if?3rtc^? 

mnsim® ^ I w f? ?c^ 

'®f^c? ?<i ?fe? ? f-ipe*!?'^:? 

"ttilf?? ^<t*H HI ?rit ^lesftc? 

?WHt? =5?R-^l=fie^T 

HI ^fSHtCH? ^n»fH f?lfel ?':CH, chI t 
^tc"® cH ?c?? m^i ^^1 ®it»icH> 

I H?H c^\^\ c^tt^l (hhI*! 
^?!9 5T^?teH ?c?s C*1 

?? 1 ?te^ ^fwn ?CH 'sfi? f? ? 

HI HI Ht^t^ C?t 'il^ !1 ?h' 

^\vm] Jfiii:?!^ ^f? ? '®lfH 

HHH ^df f’rai ^tmn 

^e»IH ??1 Hm ?eH f HTHI, H^c? 

Hentenfi ^es" ^\zm rntn 


nn 'ii?p HtHf? cHl^i 

f^’fc* =^? ?rH—^HH )• C?H» 

H'5 C‘41 C-itHi C’lei^ CH, CHt^ 

H®Rc? HHH >C^ 1 ?I HHi§ cm? 'ilHfH ?eij| 
Hlff fv?^ I 

H’f) HI f?^ HI 

HI I H^? H1 fn^- 

•it'^ ^ifc?? ^r*r?lfl Hi 2 ih«i»?«?i ^>rgH I 
m?c«i9 f^m:, mm? Hi 'irf?e9i'«' 
^e*fl»H I ^rcHfH?tH c^iinrH^R ^se^i im i 

nfig?i HVHtCT ■^?ln ch, hthhiIIhi ch c?tH 
^flcH Him? f?He'® %'s^^ I 

fHC? ><?!C5H1 ?* *# HI ??I| Hf? ! 
'^tCHH di?f m«Tl CH, 

(Epideraiis) cm? 

nmcHi ?fr'W^ hWh, Hc*r, Hte?, ?mH, 

ewesf? ^';em nrs? Umv*i, 

fil?fC? C?H'i’i I 

dl?Hf3f ?Hl!‘«fI « l?t' 5 >l 

HTHm^^C^H I ^H'®ffH? 

45)M ’li«!n cm^ CH, ^*! W HtH 

cm?| few? I w «IH’® CHC^ 

^^. 1 * 1 ^ < 2 r«(fH‘'s; few? m^i 

Htm? fe^ Htw W?(t? Sf^ip 

cstm ^*if?^te?r ^ <a^\ cstiH? 

ctfHi Hi? I im9m m 

f? m«[im ! HtHtH'f'®'. 

^W1 dll I JftiH Htw? Hwl 

m >itte?i hrhi? < 3 ;^- 

m 5t^“Cfi’sR sRiHu 



[ ii-f 




c'Hc^F *ic? I m ’ll! ^nf^- 

^t'n 'Sffs CH^' iflfsjjyftil 

cec^ csit^l ^'<N <ftwi 

>iii^ I ^c-1?^ ^'f c^ f"[«c??f ¥rTc?i 
<T5tr?ii c'f^i ^t?, i! 

>rs(lS I 

c^c*fi ^1 csic^^ () 

C’f^l 

’iK'^r I «r'-<rc»il m izm <ef^ta 

I 

^csw fsii I 

'siKtu -ftmU »iNt5 \re\ «irsi^ 

ifl—f f^t^ »f« ®ff'£! 

I ^»l5f ^f<fti5 

ijN’^artfsc'^ «i«R f^cn 

^fcn ^cti:w"-T I 

(<p) .ii-<^ -SIC'*!#! C«f1^ 

^ a til I 

^C'^lflBlyf’f (Ulotrichous) I 
'®Itf^spfil f^t'Sri, '^S\ ^^f 
(^n^^tpa) 

'6^% « Wf^t^lfc?^ 5Ii:*lT *^1 car’ll 

<ff^i 'Q srr^i itn^car^ c^r^it*, 

^?«T nfetc*! C5f«ri I ^Wii ^n- 

^'fFar^ii »it«fi ?f^*l ^^t^?fl, 

niiit^itJi, ^*jtf^ ^n'^tf^cvfii 5fw« 

5^1 *3c^ (Tit^'fi ^iii 

^Jttffsji :f[\^§ %-\ ^I6ifx4 I 

(f^*) WNtM gjSC*!^ CnttfW SIC«IT 

»l^‘ia ^1 f^fs??f *l^Jrtil ’T’ltm 


"'*1 ?psfi 

jftcTb- f«s( ci^'tis ‘«ii^?ic^j^’ s(c«rr 

Pif f« I 

('if) cTJ^c^r^ircsti <1 ‘ttC^' 

’Tt^tll.^fjr (Cymotri- 
chous), ^a 1 ^;WI ^NC'aif 

I ^ C^t¥®tcsr1 ^1 CT?^C^«ltCSi1 
-a hire'll ’Tt^'S fa^l c^tl5^ «fN 
c^riS '^^'<^zm' ^c^ii I ^'^*1 « 

•ii^-N '^f^^'« w’lj c^tt^wif 

iir^lt^ ^’C^l ‘ill ilT*! I ''S1C||% M^tfe'f-sf 

f^^f'lt, C4‘^ Vf)^ C^r-F 

^ji''T HI I 

(?r) v^^ti t^'«l§ 5 Ttb 

(Leiotrichous) ^ll C^ftWl »!’?•! 5 ^, ^1 »(CTt«l 
I Ht^fl, f^, CH^t< «ft%T>ft, 
*ir!fr^!i ^nsrtf^cvfii sit^ri ^zm 
>£f^t^ CVf^l I 

Bf^l'S ^5ttl rHCviEfi ( if ), 

c^r^F^UHi pi (t 

( ’T ^*1- 

C531 f^etil I 

csft^i ^^‘\ r^niS 

®}tc^ I C^SfSf—^kfl C3lt®f1, C3Tf*^( 5(^*1 

m c^t^F^kHi I 

oj^t’rsitwi '©iSni'-FtcHi 

'siiiifJF ^tiif 

f^xi^ ®itc^ti>Hl «ftnt«®; «iff?F I 

<51 c«r%’f'« ’ft<rt^‘i«! 

cft^^tCHi ^r«r c*ft«f 1 

c>rt®n ^^*1 \^z^ ^lii c^t^ 

nrtiiffe ¥rtf9i*ft^ fwn 

»it*i t5 *‘* ^ 





fc^i c^i^ fs(c<sn i?r«i< 

^hn»1 ’Tt^ I C^¥f 

—n f^tc’r? c^iv-'i’ ^T«ii x^ i 

cua m\ WRIT '-FST 

‘^c?[^ c^N«f’ ‘^’ f^^rcn I ^ 

SlHt^ (i)^fel f!5"c<5 CVr’fl 

*iri:^ «, b-f3ift<r ^^c^c-r c’ft^i 

TPI I ff®^ 

lf%l Ti ^^ctc*f 

j^r«iJT <i)wti^ fH5i»H '«i^z:*!^ a in ?:cii 

cnf^wfsrN ^r"s cnrsi 

^f'<t< >cs}g '^ff 

I T'?ll ( ^1-; 

Bf^twi c'gvr 'i)C^-'jfC? 

*itt^ I ^ bfs[®f<f ^^c^c“r 

(Follicle) iik*f'-‘l^ ■sf'X*[il 

’ik^F I &5 ft ^^'51 
ftc<^ 'ill I 

1^«1^ 'G'^if fta^ ’Sf^ '^i?M!l I 
^ft ’S[5 =Ta>f ¥5, '^r4 G^sfH 

¥c^ ^*11 ^ft*r ^! c*(t^i 

^ C^ I ’^'■ 

ft«F c«k«p 4<ffi?»: csir^i, 

ijt^tft nf^,y|1-^l ftsf ^tc^r ft^"^ ■f'Si 

C’^i:^ ntcif I ft^rks jn-ft-it^if 'srtfjfnf 

5ft< ^ir c’l, sik^m id'-itft g9i c'<:^ 

s(w st^r-^ft *fii I 

Nkiw? c^fs, ftc-t? nt'sjii 

Clf-kiq ^1} ^C»f?r icq? T»i^1 «»• 


( l^r?t%i:w? |cq? ^ • ft§ i 
?i fl^T c?c»r? *rc*fj ?ft 

c’k? ¥? I ‘fljp 

'ii^ ?;Hfc?, ntNfc-911 
&Tq? ^I^r'il ?fC\F a«9 i|f?rif« |q ti 
c’k^F b'S fii'ig, ^*ic? ¥1^ q? c»ffti 

|q I 

ft4a? mc^ |cq? «?i¥G 

*r?i I '-Fqtl 4f? ft^jl® 

?fk«? ^^c-'s |rq? ifln 

ftq '<111 

icq?SI<¥ (shaft) qsfqft'stc? i?kfe 

nflq^i sfc? c'f’fi cnc^ c^r, ‘fli-F?tc? 

■ai<“i ¥:iqi cii5»;qj ?i i c?^qi (?«ft ¥T?iif 
?f5-Faft >tk?ftf5 ^fti^rPi^fq i?fft ftc? I 
CJt^^qfl^F bl'trftsF' '9?ftl9 C^I’sflU 
?=4:q ?1 ?R ?!??*! ( Cortex) I 
^sD ^xw.\ ■■F's^'sfq 4??. >[if;ft« 

'i^ri?? ^'f?i i 'fil c^k^i? fs'sr?^ ’Ui^ liq? 

?r«? '«'Tf‘ff? I |cq? ?N ft^? '-fc? 

wMfil ^n?, ^f? '-‘If ?c«? 

'•'I'li'F ?^cq? 1? sfisT I |cq? q?cboi 

^ni?? ?iq ?i i 

cw’jqt? ftf«7 wi f^i’f ®fff* ftFtr?? 

iJ-F sif'-^Si’ S C?? Ibll sqc^ I 

■Sfk?! W'TI ¥9?i ^■CTf^S?^? I 
q^tqf^ ^1®fG |qi^ 
f^^rfs"*) "fi? =¥?i 1 q?Wt? 

jpqt^cq 

>r5iri?-f m i ^jc^rlq ?i 

izm ^t®f»itff«k< ft«rrs-4- m*\z^ 
c^rfqfff* ftc-sri ?t artft? 

iqc’F ftcnc^ ?<5fi mi fc?m* 

u]^ ‘5Pn c^r^fifir’ 5F??i? mi) c^t? Wt 

C«r£f I CW— 



BItar'S 




?f« «c^rMrf f« c'f?'i c^c^f i 

n?Wi C^!l ■-fits'll' 5f? I 
'-il^'t? ?CiE^ i ^C81?l ?■ 

<fi:3 ^1 ?c$? 

I 'C'?? 

CWtPfSf till*' =1# I 

?i sfc? spt? 

>r?r5« c^lc?!? liw ®rsjf C5f:? 

«j?l c»f?t I ?c®^ tff^i? ^tcnPr^F *ff? 

f^«iJ 

^C? I C?ifi», ?4 C^*(l ?C®?I ■3f'J^9fr=?C^, '5^ 
C?^ ?C®? C^r^l ?fC^ I p 

JJW csin(c»t? iTA 5^ff?ii uraii <ii<i*| 

C5C? I 

T\ c^R^I 

■sirc?f^->^lsf:»f? ^f?i, ‘«it<i 

c^itc^'c?? s(c«n '<t>ff^ jfsiW 

I ^zm ■si'm way^ 

f%“!N ’SJfnN f^'*ffe 
cnw ^c? tj!^ 

^C?l? ii!C$? ^Jt’ltc? *ffai X tii-<^ Y- 

tfl? »(:*i7^ jflifK's '•iit^r'® I 

^1 ?*, !>? c^fc^. 

Si tfRl'sf^^ 'sn? 5T'Wk ‘-^iLW '•{] 

!?MS 'I-Mr c-! (.S vliCif, wsif? 

CftCS ?'. izm T\ 

'il? Jlf^il ‘i)^' '•(? 01, 5fRl 

'^r^' -i-t^.w s ^,c? cn^'i si Sir? 

0]«\ I ?Rli> ?[.'^iTI nt'-’t!'? t^Sf ^5? 

'nfr^ stiC'Si, fs^t?, 

vrtrs *fTCf «i^n I ff 

f?cs cs&Nttil-tic^Ji ■siKlii ’ifir m 


^r?c? ? ?f»f -fci? 

'5i5f ?c®?? '®ii»rf? 3^c? 

stfs “i^^—c?rR'sf^? ntc?, 

S'C'?! ?fi:S ’Tt^fi, 'S}r»f?1 SfjlSl c?, 
^c? cnc^'—nfc^*f i 
fit(:s*r ?ff?cf f^c’i 

^'m c^fti ^!:<fi''5 {fsc*t? 

■‘If»ft?l ) Csit^f^ <P3] ?t? I 

Sft'iff? 'S[r?U 

I <i)? SftSftHtf^' 

^rc?i sf?*n c?, ^t^i csi'-R^ 

»rNt<) «rfnr#sf ’ifitsiM c?^ i 

cw^Tti ?f? ‘-^i I ’ifc'?? 
5iNt? 5^, ^tcTf? ^zmi 

^rff« c^fi^i, 5(rcir a?lr«r?ifr5ii i 

*iKfsr f^zw, mftH fs^iiS 

tiicJT toc^, 

f»9 I cwtfi Tirc^ c?fCJtf5n 

W l'^\ <ii¥5 

JfC^S sRsfsl %6? R'C^*' ^C'?f 

v(Rt? ^f^C« bf? -Hl—fS^to 
t^c?tw=T^ Nsf^ 'srcn^ff ^ cs*il I css*r?'^i z^ 

; fffRiC^ 

c^“!fssr|JTl I 

v-i^i cm cscs ^\z'^ I ■> 

m f^*i|§ ^Ic^a f^?!ii c^'sr, 
a-ill Oceipito-parietal sutur*?, 

^u<fia ra ^Vafsfi #f^fa 5?^ 
c’«r:a^ ^i-f^rc^' cntra, ''$t?c«i m 

ai Clockwise, 

?^1 fiats'! <1 Anti-clockwise I 

tiisfl ajf^’a ?:af ^raa caKfuahr fafsia s{? i 
m C'f'^n c% aw -iia^ 
ai nft ?fvf iff^'rta'^ ??, 

cwn ai c?i:?a ?c?j wn ^ c*r?l afra i 





?pjc^ ''®iHc''5< 

9fc??feti ^Pfjftsr ?p:<I(:^ i 

C’ft^l rAt^ !7I 

Tssfi I »if?i >5i 

<Tt^H ^FI?I5r, 

'^f^ii:^ U ^(:?f?[ 3]-* 

I ^ti|-®1 M ^rv TSI’SPC^U 
♦ftSerf'S c^itr^^ ^[ii i ■•^siK'-s j-q c^c^i 

^1 '^TtB^ti:?! ci'A "'tf^f^! 

5r!q^ qrsqi'Ti 

«jr^ cA^i i 

gq 'ftr:q 

qfjq a, ^ qq c^a 

fw^s? I c^ fsjf^ii^^j- ^jjt^ 

5t^cf fq!:>^^ I <F«i gcifi?r M 
^|•^^^^ c^zmr^ c??ri qr?, 

U ?rql c*fi^cw^ '5^(:5iSf11 ^fc^fi 

Y t5 ’P*i I ’I'q’f’fhi 

^T^r c^rq c^*f (aa 

'2tf^i5 gc^n^ c’ttfi ta cqf^vqf? 

^fq«fl I 

*ff’lt^ ^ ’!?'5tq7;;t ^frrq 

^tff (ijq'. c<tm ^’111 ^ffe-c’Tt’F <3fti:^ ^1% 
^t?T, %'‘5 I qqi ^ f^rVl (aY-^ 

(Secondary sexual character) I csf^^fTfr^f 
51 w '«i^q 'iiq’ ciicqt^f^r 5i^«rr ■sTtg^f i 5]q- 

f%|l 'ii!:«ti#)5T A^^- 

iir^r? i C5infi «i*ft!T ^5Pt«v^ 

^cqi 5pr 5f^3i I srhrt? g?!, g-q— 

>R^ ctfqffti^n 5?i I ?rfw c5!t^i 'srt^ *1^ 
'8f**{qi 5fg*r'« *1^*1 nlT5{ I 
C5i^tn (Jifn ^«ff5r, afw ^rtf? ’FW^N 
isfrar w4^ 5rt% w( (a 

«rt?r «ffwc<rt<r—^1 C5(^«s^ 'erfiftftH i 

* 3 [^?r c?ft^tf T5 =n 


g-f) qi wjpfc- >|fiT Jjq£-5 *t>ivi]cwi ill 
ql Il'Sl ill iiq, '®}t‘fl 

'^sff'il'SiTlftf ^->5^ »itc^ «1 i 

;:5f7:% gq -sf^!^ ^ g<?i f>f%!r- 

^■.‘£q ^q| far? I 'rfoiivi: tfi^j 

qf^'-lh «15 ’ll"iq! 'sjttT C*fnq 

qic’i T5r'.T'? qq qi f^R^s ’fta i 'qq 

5TC5F 5i|viiR g£fivj ^q^tR-qs- JTfirfSl 

■srlrv; I R ijy ;i;<i R?!?? Rr ;?1 

■•q r.Vf«ri I AA R^qil Oi 

cqqii RR^ iiq, r^ii^q '-s^ eRig q‘"iq'^t8 
I Mv^ja .:ii«fi 5q 'Sfqtaq i 

ql iit£^‘ ^iv’lf^ Rt? q*; ’ir^iqqi 
ni?! . iircq>'q ^’iR'^sk^t g-cq?! 

'5f<l»|R .n?!^ 5tf>ft3‘f^J 

Hi qra I (iflJTto ) 

(;>r g'q Ctr»ri qln, ^1 5i:ql ■s^-SI^ ■«1»?'|R55T"^ I 
I g^ ®Tfil 

I g£9j<f ^’la 

?ft:qq‘n ;?f5it«i --fjacf. r.^, ^^jRi i?cqi ^'^’fts!- 
3Fr4 ^R^5I ^iRr-si '4’rw gq 
cf£qii 5ir«fT^ ■*1 cpf^ri qttq i 'is^ Rr'^q 

Holandric inheri 
tance I gq ’itq^rq—qRi =?R'1, 

ii nkq 'fl'<’N rz-tr’?^ ^R ^£9?! 
c^m] -qr^q i '®t^’® qjfsapsi^ mi 
qRi Ri 8« wy 

gq qfcal! ’retail 5R»i 

^fsitR^ nv:^ c^^^ g«i^ 

51-Rq#ia^5lil ^=^5|f:ii Y c’iW*5i a'-tt^Rsp 
5R3f I 

ifRp*! «Rr^, cwi»f <siv^ 

Rf%f c^tr^a awltck=i‘<4* 

BRrwa Rt5 vm I ®t% 

wtf^ ^ |WFit^ SjaRflT , 







V" 

'111 S-Wi? "^Tt^fTl ^31 ¥TO I 

je^ ^1 Meatus hair '41 
yfZVf 'srsrtapl^tC'l I fim 

si^n ^>ft^<i«i ^ftfjf ^>.1 sj^ic-jf c’<rc4' I 

0 

4"c“r<r «ffs|§ 4fr^ 5?i'8'?(t«ii 
^cei4 >Mi f^sf c«r:4 c«r«n 

c’fj:^ I 4ti:^4 s[t3ifc4 c«i^4 

I -il *l1%5ff«l 

'6 5r*i^ j 4t:jfii f^r*|5r 

C^ '55^ nt'«!l1 ^fl, 4^11 >1! 

si?:*rr ’T?.’*rrf5 i 

^afl g31 I ^CSf^ c^if*i*i 

4jf^C4 c*f«f1 ■nta, ^-kiT, il1r4 
'Srp l^> 1 '^t4r?[ 5it*it^ 

4t^ft ^z^ f4 g:^r « 

?R ^911 (4! ^ZS\] ‘^CSfsf’ H^’S I 

OfZf.if ^91 ’^f)^ ^z^ c^f^fi c^rc^ 

z^, f>z>^^ OfZ^,?[ ^zm 'sff^tt?® 

>r"# f^t=r I f^i^i 

^pJt^ f^l^l ((Sex 

limited) 5f^3r I -^4? 

4CI =ii I ^z^ 

^ c*«fC4 4r^ c?c54 f^nt^-r 
^n<i fe? c^f >!?F ^Ftc^ii cg«fti 
C«f«f1 '®1 1*14!, f^5!F-^t<4TJ?i%'s 

?tc^!l ^9?, 4C!l m 

3f!fT3l1, '«l4tf^41 C?^ 

4tlf, ^t?f 4*1 ^ I 

<ii^ f4it?r 

4C?^ ^nf4^tn c«t!:4 

f^f%i 4m^ f^r-f? 

CVl^4 ^^f^llS ^w.^. I 

f 

■ ntm fk^ia sir^r Jr?!? < 414^1 

I c^F«ri c’^cf c4, ^ 4 ? 


^ 4H ^.Z^ f®5f 41 'SiC9\4 ^ ’T^T ?U4 

411^4 'nsI'^ 5/.4 I ^tC44 'Sft®J914 44144?^ 

‘‘v 

4Cr?r ^Z^ ^ 1:4 4fC44 ^1914 fff !?4®tf44 
?rr<44t« I ’jk?r*r4 44tf^4 

*i:4T^ ^*ff44 <rti:4 1 nti:^ ^Ttr® 4rc4r 
4ti:4r 5-1:914 c»f4i 4f4 1 

4t5'^44 '|?^9i4 C44f<!« 44 

44 I 4R ^44 K C4f4 ^91, iftf^ ^1 (:?(tcsi4 
f44r*1 41 4t4, ^t?C91 *:(<44^f ^lFn4 

C49lf4 "*14 'e«?4 51:4 i‘ 'Sifg C4n^i?4 

C^fCSf ^8 I 

^^914 C^W^, 44’^4'i1, C-ir'ol ^414^ 4f4 
3f4^ 41:4 41^414® dff^ f4;^^ 4C>!4 

^*14 I ^rsi'Sf 4t44 Cif^4 4f4 (54^1 4t#l4 
^Z^ ^9141 441 ^t9C9S C5K ^C^ll Wt4h1, 
C5t(:«f4 nf^l ^U9I1 ^^t4t9lt4 ^^1 ^t4 ^ 4C9i1 
^t4t9lt4 ^(^4^ I CPfC^4 (ill f^4 «fs"fC4 
'5lt4f3!4 f4n4 C4C4 4^^1 444t4 W^t^l ^Z^ 
441 4.C4l^ ! ^1X44 C49rf4 C^r9ir'f4 

4141 4^411 C4^, '5rt4 C4C4i:?4 C49lt4 44 I 

’®l44t4X4 (Fibrous proteins) 
f4t%4 ^tC’T f4W 441 C4X^ ^tC4 I C4^4 
C*l'ff^.4 niR ^nt4ti:44 ^91T 4FSlf44 I 

^4nti:44 uq4{5 '5l^“tl4 4911 ^4 C4t9|tW I 
C4t9ltC®f4 C«frt54 ^^914 4f44 f4C-!4 

3T4f44 I 

9if9i ^t9i4 4m^ nft’fi «r4t*i 4r4tf 
C4, 5f43l ^C44 ^n4 f4«4%l I 

fSf^l 41 4 Fsi 4ff 9rf9i g^i^eirtsii 

^'SC44^ =!?^ ^ ^(415 4X4 5T^t4C*r4 
9it?!5?[ «r*ft4 4414 I f4^ C4*t4tr44 

C4»lff ^1 5ra< f«5 I fn^l 41 4t^t4 C4 C4t*1'e 
<il4«fr44 «r491 5r^tX44 

C4*f4tl% §^*rt*r4 444t4 •fC’f' 4X4& i 
Wt4X^4 C4Fri5c4tl5 'sr4JTtlC(41(4'9?;^ 



c?gr?rtlt, ) ffarsnst ? ►> 


f^rn f^tc’T f^^'gs 5?9j f¥ ? 

•» 

5tl%f%^ sjtsrtf'Q I «}ts[?l 

f?of f^lw ^?[r^ 

?c?ff I ^$t^, f^?tfr, ^t^rlr, 

'aiTiff ^f^tcirw cjf«n:^^ ctt^i (?t, 

'SfttiFTi ^tsf ^|■’rtc^T?f c4c^ 

^1 ?P$ 1 

^rWinfii f^f^sfi «rt%JSrtf vr<<rf?f 

^*fa 5(Nt7 l?{ ^\m 

’tsfstfi i 

'»rN1r?? ofc-r ^fi:i i 

?I5^® I 

c^-f^tpiir wrsr ^irei? ^t^l, i 


c^T i gw 

c^tW^ m I (M^ c’Fmtir 

sir'll <131 nr® ^tnn C5s?t3i i 

n%33 n^nf3csf3 '.nsi^r f^rn^ ’ftrisi^ 
4c3t^sr, f^srPr c^ir^f wi 

^'33i-3 3R?ft3 mv^ ^3 c<sn '®ir3 ’^f^l 
^■rst‘3 ^r3 rtf's?] f? 

fr«i3 ^sf’S ’«ii3 wr® I cstr? (Tf»i3t? 

^r^ ^^t3c^n cm 

«ff3 sit»f1 5? I fj«13 ^rSI 3’ffl *11 
5rnl^*i I 

nff?®j, n#», m, '« 
psTs n*nc# '^f? f??*] 'srtr^ i 

c?! f*ir9 ml ^n?! c? 

^3^3tf*Tf ^3, “«i “sttm ^*rr^ ? 


» ^ f 

3#?®i f% nf^nft ? 

Sl<2Wl^ ^ 


fk^im tot*it»(i f^tf 

«tnft3*ii n^tr«si ■nrTt®i*ii ^tr^sri 

i;r«i? '«i'5t3 ml—3$r33r«3 ijn '< 13 ^ 
m«fn 3f35 fif&ai n^fsi? 1 finrf^-nlnr?!^'® 
<37l3tf3f f&?]f|sf| n3fr»]3 'Bittfr?? 3 ^ njr? 
nt*Fr3—«5| ^;»fr3f?i ^r3 C3^ 

'^’«STf3R ^nn? n^sc^ <iit® 513 33 firrsli, 
<435 '«ff«33 ^ ? 

i5fe ^*1 ^3 ^ «fr3t«Rl3 

m lt?tir—<2r'«t3tg:, wf3??t« ijm? 

31 >rr3t^"r ^«t3^s| n ?nT3t3 1 

nl^-fllWi spr? ^ ^ ijm? 33? 

31 3Ttntr3 3r3-«rtr*i 
W31 • 3?w« w«t 3tist31' 


nn 3t3*t ?ml~C3 n3 c^f^h 3i»i3f 
nff%3 3tr5rT nt'631 3t3 31, *433 3^3 r3r=f 
3^^3 ^nri3 3tr^ 'arf®? ^n3i-f3wt3^ 

^4| 3^3 =5fn3in^C^ 3?^ srt?f 
Ctre3l ^ 3?3^ (Bouquet) ( 

f3^fr33, 3fr3 3*113133 fSITtr*! 

'srfi^ nf 1%3trBFT3 ijrnal ^ 

V ^7^f\ jfg? I (ill sfrflr 'aitr3i w 
^r?r^ wt«3 31 I3j33rti3 Tiii[ 

^mi3 Wtl*l ( 3?lt3tfP|T 3l 31 W3y 
nt<fT 31 3T33t3 ^ Cat^ 3r3T 3C3| 3t3) i 
< 41:33 ^ ^?3*i 3n3tr^ 31 3ftlt <43^ 

<433 ^5t<f 









si^nc'f ^- 

f^n*? c^, c=f^t=r i 

’r^c^'iif ¥1^ ^1 c^i f^, 

^1 1 

JT',w*i-^^ ^’T §^nl 5 f^ 

^1 ^c^'e cw*n c^R^i ^wt?^*t 

^^S’l *(il1 ^t¥ I ^’itn 

(Jasmin) C^f'^fl C^f^l 

'SJt^ (Grasse) 

fflt^t^jS c’fi:®! ^«il c^, 

fnji^ =5^ 

^i^sT'nf^a nr‘<f nttt’ttf^ ^(St^ia 

’Tf’f^ '« -*J< ^’ftac*! I c’T'Ma 
fvnaf (Essential) <er^^taai'^«l 

a^itar^a <^1^ a^a t^^mna 

arfntafe:^ cttr^r^r fR 1 wt^ia ^f®- 

sitaita fasst^ai 'sfaajart ^ra anr^ia 
ca, «i^:na ^laaic'® ^ 'Q 

’fai’T’i? ’ttfVa fa«ii c'^fra^ at^lat^^ 
^aM cara^ ^a 1 sar 

'eifa^^ =^ai-ra®tC 5 ia ^af ^f^aa J-i^, ai 
srlf^ 'Sf^rsa «rnf^at^ ^’r^-ajanffla 

fs^tatcwra >fs;j^in fk^, ^1 aar aa 
aa»i ’fai^ aii?F 1 'at cirat^ car^a 
ajf^*! ^ a^arsia ca, ^ff% 
vrsm ^ta <iiaf fa^straa «[jijtiq 

nat^ 'ftaria ^ca 'echpra’^ 
^arf ^tcai asaca ^iia^ ca^a^i 

aita ntca-*^ ^ 

•nc^arcat n\m ai 1 c-rcar«p arfnfca 


4aiat'a a^t^a atatafaa^ '«ia?ta 

c^fta'ka I 

^^a ^?^^fnr?ia aFaf^’ta ta^t’st 
Tiemann isfaf^is ^faf^ 
«f^c®a a^ait aai^ ?ra 1 asrtfatea 
aataa^f® ata 

ca^—1ai:atf%—nrtai-^tt^f^ caat^ft^i- 
>jsa? ntc’prsa? 



O H 


^itliisfl n3» ai ^r^iaffa ■ ^^twta 

^itfaf^ia I aataa-ftsrra^ f^nyf^'sfta «ia?f 

caca>' ' 5 jffaf?ta a^ai® ^r^a ^c*na 1 
(ei?[^ cac^ 

'sijtl^ittt^ -sutrai 

^Ttfaf^a (iia^ -afaiaca ^jlfat^a) l 

^raa'a mt%r:^ f^a ai am^?, 
'sirl'Qcata 4a^ 

inf'll fa®!fa jftac^a 's "si^tfa^a 

srr&lla a^CT Wapra 'aa^ ^s>*« 

I 'flt =aa '®if® <erataffla «rMfaf 
wajatf^' atari ai; ^ta ataj 

atiattsra lat^ la—«rftfat%i ^f^tt®, 
^t^a, •ttf^ta'9»i, 
taatt»i 

ci^tla ,a^l^ art^a, '*iiftai ail ' <aa 





*rm f^f^faf 'sftu^'t^i 

5ft5ff«FF I 

1wf^ I’ltt®! C»tt9lt*T 

^?tPTs '8if« <2rinrt^^^ ^ 

^ntrf^ I ^ 1 ’^ c?it?iin f ?i ^rfs® 

wr»ra t?!?' 'Sltc^ I ia» • ^- 

Von Soden (fi^^ Rojahn 
'Si 'arff^tia ^?fsr i ^tir 

=51 ^5t9lfC?i^^ fim W C'sT?t«fil1 
n'sceii I 5i^i?t5c;g5 'iiJ?f8 

^'C^i—Bouveault <il^^ 
Blanc-ifl'd t 5pC^ ^s(ffl'#l 
'BfTtt^rcfe^ c«fc^ f¥*^fN '®{Tf'?ii:4l'^^ 

c^ -ij^i ?itr?f ^1 ifig <£{j^r?r 

'Q <th^ I 

9 


m fjilc=f5i5i ) 

f?lf«T-'5I^F-f^-^ll!^3 

's?5{fr« ^>it^iT ?ceii I f^f%-^-fv-'@jt^^r 
>}5^tl>l 5f^>5f^- ^:JTt*fr I 
felfnf'i?<*i vs> *4 

s!Nt»f 

"51 r% ^*rN’ csf^r f^fC'^ ! 

iisif^ir*??! 'Q «ff^1 

Sabatier f« '5t>f=*i^(§! ^tfn1% 
^Tt*ncfpi«>?i, f>r5fsi '« 

>f^'>j{%5 >8 f^lt-f^*i «i’i^ "« 




CH, a-lCH CHs CHs C(->)CH CH, OH 

i I 

CH, CH, 

CH, CH CHa CH. CHg CH CHj CHg OH 


CH, 


CH, 


(«) Cflf (H) 

] I c^rc^p nt'Q’sii 

f^s?t»j«i I 'stn «Tsrfsr 

*f?t< ^t'«5i f^rc^cf'« i 

=3JftF? 

'iisisr JT^ *f?t< to 

C’T'Sl^ '€ 

’Ts^sir nih«!r( ’tN ; «ftciin '»rcsT¥ 

•r?i<-«rfamtf?? ^ c«(c^ 

I ^tJTfwfsr^ ar^r«f»i 

<11^^ 


c^tl-5t^cwi-f^r^Pi^c9i?i lfr»ra 

«ft5^ «r?fi I 

?Ftw c^c^g 'si'Ntg 

'« f*{l^ nfg#f®=w*i 

^•icg gtJftirfsi^ c«r^ «f?K 1 %p^ 

m® f^<t»rr% «npw?iiTnt 

'€ ^ ^ti I 

>it«o1w mag ®ftr% 

» 

-Sfifa artHi *aftr« eg, Grifitwird «t1^ 

gi iUActK>n .Im' ggtatg tv 



WtST'« 15r85t*» 


V8 




TO SR '«rrN- 

C?pt?si ( Derivatives ) 

>rs^ I (Farnesol) 

sjtcsf '®if® «fTt?ii:^'t^ 5T^rs=^‘f 

c»rki:^ I 

?rr^^ j'X'^ 

^tri5i 3^ 'sitif^i ^t*fi cnt^*i i 
'Bit^t? iii5it5ii of^i m c% ^wc^i 
«rf^tii ^t?i ^ 

^^il*l ^^1 >r?W*T'NT OT tfll m 

f5(an*fi?'« ‘<p^^4l^ I '5iT^ 

ir^sf fta!f!:*fir 'sjta *i^ c^, 

«q^ f^«fC‘fir 

«r*tt^ *(<)'f*ft^!*I ’T^C?ft’R5r I 

=<rr3*r ij^sf l^'src'T^ to’i*! w, ^^^t«fT, 

'»I9f ^ 5R?5TtrW I Jpeil i 

-£fNf5j5|r 

'SftWCiRI ‘=11 ; ■'®:^ fj|«M 1%^- 

isrtl^ '€( '5lft<F'«?l ISf'S^? **ftw I ’all 

C^1 'Bit*!?! Of^l^ 

f>itr=i?i5i «!*« 'Bit%^ TO1. '^Tii? 

-Sl^lt? C^5(=i «ft? f^, c?*l=l =ftf?' f^f^- 

'BI’P-f^-'®Ttf^ =l1c*l 1 

'Bit? uq?-i5 '5ijt»if®^'ll% 
fvfni:^, *it? =it*i 
-BllWlei f5l=llf»l¥ 'Sin^f®’<tl© I 

\5t?i:q 'sfff? f<p 

^*1? 'SJ'SSI 

n I (j^tfsf «lTifvt8ftf?ST 

(Madder) 3T«f?i 

iRSllil ^ (Iiidigotine) 

C?t«i W mVk I 


«tt?t«f ’ll 

?fTOf ?JTt?^f?'i5n sifigt? 

^■aft 5Fi5Ca ®rtt=T ?r^, "bITO 

'Sjtf^^n Tt?1 3ptf*l? 

*fC«!T C^I^'Blt^t?^ fC?, ^1 C?C^ 

(^tcsTi 'ii-< fV? ^?«i 

■Bti? =1?—'£f^I%5^t^ f^'s? 

^Ttf=i^=il '^rnr^jf = 11 , ‘Utr^ 'Biwtw 

=ft*lt^? I ?^5I 

Cf'e?! Tf? I 

?1 sn=ltf^, ?t? 'af=15!¥?%? 

BitJTc^', ^fk ?t:*p 

‘ntn^ ?i:=r ?c=T f¥f? 

'5itn=f m 

c 

m ■gjfea cBc?cit=v, 

c’Tfit (cw ^H 

>i1^ pFC^t=T, *it^ ^Tti:%^) c^U ?TO^ 
¥.ca nfc? =111 Mtig m ?r? cn, 

CHt%? ;??T'®fei? ?j??.t? 'Q ^irl’T 
5iKt?i«tc? ^1 <£f^^ 3 ?? I 
«it»t? ^C’t ?Oi| ?fc?-—^t? 
sit3ft^s c? c¥t=r <iic=i m «it%=i? 

’tc^? c?-r '« 'BitiHSf I. 'STTO 

'BI^Tf^f Ruzicka 

■£rnit^% '®f*ftt? ?e=ii TOc^f 
c«rt=r ’tt?! ?t? c?, car^ 

(C?Jl=l—c?tf®=r«1 TO*Fj5 
, c^8t^ '« *itaimflii ^nw^i I 

atf^'cnfeitcn? ! 





C«Jtr¥ 

^■<* C»lf91 I.^I’Tt?!^- 

^t!i 59it5isr m". 

wtn vn— 

5T^i«tn«i c>r<sf^ 

^5!ittr mtc^T I 

«fits('3 cm c^z^ 'Sfa*?! 

^ c<jrc^ ^tf^f^C'^i^, 

?t?Ff5f^^ cm fSfijff^^- «fTtcif®5[t|s5, 

^Ttf^^n •fis c?rc^ ®Ttf^f^=r, Wi fN 

^sitf^ST, B|T[r5'«St^ '<3 cm 

C!*n^ ■'BITfPfC^^ 

5r^ c^ R'«ffl‘'?i 'sritf 
’rt«?[l ^U i •ii'®^^ 3T^ ^T*r f»m 
n^rt< ^ I 

^tc^f c’?, 

^Nsr^t'9<i sff^ 

I ttFl sitff 

>21]^ ^fil^ I =stf%sR^ 

's fkmm 'Q 
=g:5m •ft'Slfl ^tis^, 3TC=»f? c=(^l 
^1 Serf'S fsiffl 

nftaFHl ^C6^l 

fsif^ c’ftfffitr’R ^*n ’ftir ^ (Tff^i:! 

mfr^r nr^ 

iitsfj—^^*1? c'st^J^i I 5T^mn m 

c^, 'a(tt«r=rr=f f*i«*t1^n 

w^t*i 


Mcsrqtw?! f^ir?i-^^-f?'«Jt«^ '« 

5Tt^^it5i=r cst%? m 'm cn*! i 

■'Bi^c^f^^ 'sjrNtl^i 

3Jt>lt9f^=?5 if^TF§^t<^'«RtC5i *lt3f 

^f5|r*- f^q I 

51®^ 431 •'Sf^^rs ^«Tif3i=r fm I 

'Sff^J^ftej ^t*ffw ’lisfsfSf^II 
^ A'tCVf^r «£r3ffe 

w<ii SI 

^•f-® g®-<F ^'fs 

4CR I «ts 

fRCS 4S*^ «1^J SW 

^s^rs fi^'c^ 

^?t< '5ft 3?^?f Thesi 
ft'iRtf mm sTt*it? •*« i 
^fSJt 3fl^s (Orris toot) fsf^-^m 
—I 'Sit^^r^fsf TO ^tfi^pi 
'5f>if5f-^ ^'c?! CTO c^tr^^^ 

^I^TOt-f I Baur f'a ^sf^ C’TtSl 

^I'StCsl '1.t'a3it fTOf^^l I 

S?11 TO '■'ftc^ c% S^sitJf ^ Jt^c^iscns I 
^t'Rtcfs itvfJifRt^r ^^sifst3fts TO>^, 

^1 ^Rc^fs c3tr<F 

fsaftsf ff, 'sft^tc^s tfn 

si 31'^r^'fcn ‘sfsj?wsr- 

f$:^ts’ sts^'ts ’isff# 3^<C5Pim 

^fsft*! *« I 

^qrss~fs®tst 'i^rtt’fs ’tk^gfwsits, 
fssS'F 'SlfWl 



’ttf^ 


*?<f '®f[iffC‘f<T "affs 

^zn ’s^z^ sit^^ 

'S[|-;^^ 'S]CS? 1 :^'< 5ir«fT c«ffl I 
’3tsTtc« tc<?r 

sr?r I <4 vti ’ftnr 'tH 

^c?r ^iTtPif^'ei:^ fzn 

^zizfk’^ I ^ 

jrf?ft^i» ®N =«i?5} *ff?sitc*t :|f% cnnc? I 
*!rtf^ C5W ^1 C?f^, '®tC'?lC5»r 

uqu C^fiT nfSFI nt«^1 

’irf^ srt I c*R c*r?'|-«>l ^f3i 

“iirsf cm ?fwf® « 

’f^i I siWc^ii ^tCR f^c5 
»rti:i TO c?<ri 

^C?I1 Tf’t— 

CJl\?|?p?1? I f?ci c=^H- 

^^z^ -snpf^ to ?rtTOiR9T'«rt5rc^ i 

cjfVgjfqf 'Sfw^i^ti 

'»it^^t^?tif ?R? I c>rW<?im 

’T^’^fri«ii ?t^?[ ’« 

5K*fi ^9im 'srff^OT R«F »iT«r ^<<1 

ntc^ '«rt?'Q 5?rf 1^ 3fBp«i cf«n 

I c?«rt c?f«?i, 

C^Ff^ wti’fi ^ ^ 

'BirTOF*! csTc? ito 

'«rii^ 'Bitre? to 

<smm I wf\ c^hfRtot I 

^W(TOH TO c*r^ (TO c^, TOit 

' ^ c«il^¥ "sm <rTtc*ni f^inf^n ^Itow 


'A"'? f^cn^ ^\zm ffror, 
L^^fiwtar «i'r®i:=!!^41' ?[f^^ nc®? i 
c>iH ntf^^ ^c«i 

^N ^I'i:^ 

^«ifi i^f^i cerprf^'^ I ^f\»i'«r^?r fe«R%r5 
>sffw aa c^c^' ^4» 

^6&5ts R5CW TO¥f5 TO3. 

<i?i1 *J1 'sitTO'Q®! i 

Sf'«81 >Ef<iti{«: p®;iT{S ftw—^411 

4r®¥«ir=T^I ^^51, sjt^fsitfV 
c’^Ntnfn w 'srt^j f®-miiii ’Ftsf' 

Reil ^ m C?l'$T«J-^?[^’ C*1W i 

?jc^cig “Tf^'-rfi^ 

C^'^^ -ilf^f, ^1 TO 

TO CJl<}r5|?pfij 5(tf^?«ftst^C^ I TO=?“ 
W41? f^f^a TO atq5'QC9ia 

toa ^■nfr® faat®?sitH to ^trTOt 
m fafea I TOrai?^a 
TO to a? TO11 CTO3 

"Sfto I aai ati cm f^t^ 

S;^¥, ata ^ «riTs ^1 c^kf^¥ cwa 
— cm? TO ?f^ caiH TOim^ 
TOTO ^atoi 

c«Fcai (?(fai I toft?ft*fa to 

^ c<^ft«a a^a at% >s cato TO»r, 
TO fa#t d\ii| a^tt»it?=r ^ to 

rr^^%i c^ TO TOFa*i^»!, 



?W‘1tJrt9 cnf’flt’itr'f mi cw ’tiif 

'«ftlR5{'SCsi SFi:?l iTfsil ’qi C’i\^ ’ll*? =11?? I 

’a('tl«lt?f fit®!, c*JlPC®Ttr^ I ■4^f'i’^t?5t^ ciifC*J ^-Cb\w 

' 'tm c^cm m ^uo's i ^r»! c^«(»iMtt3 



^ifl f&il! I c>lh '« 


c^ >T?f sft c>t\9 f^Tftsm c^«0 
'StC'T^ *fC^I *^tC¥ ^t%, ^w- 

?if%, I 

*(t«rr '»rnEt^«5^, sf% *« ^M^li:''5 

fiiz^ mi- 

aFCT '« >2rf%i5^ ^ 

«ftir nftr cntft^ ^515 

'8tn 'ari’^fsf’^ I mvf, ?}fc^ 

^ c«irv ^ '«i'5t5i^ 

«ftK cntt^^ 

ftu ^*tt«it3 c^«ta c^’tti^tC’T, 
'fC’tt9^tx:< I ’®tiiWl 
mv ^ c«fU3 '«itc*nt'Ff 

orm c^ i 

^tt^’TWw *rcv '9rtiFR'«s»t 'sit’jta 
^ipi*lti, «ij?f n? > c^ 


C*liP4:«fC«tsr 'sr!tJ?( f|T5i 

«rc<*t Pifnf/ c??p«r^C'?i c-nVif’Fpl^i 

c*tkf >rrf w>\ 

^ c*r?Fc^jtf^ I «ft« ’ic^r 

c'SFa'Q ^ ?w cwW 

^f5^i I <^1?:^ -®rff5f«i'9i:«Te 

'STtr^irwir ctf«f' ^t5, ^f?r ^ 
nfsrf^ (7r«ts c^Wc^W i 

f^-st'S C5fh t^C’lFttC'Ta 

^ ^ c^:’? C5?^t?[-al^ f5rf^?tiif 

nt'S^ii oti^ c«tc^ c»i\?- 

m '«i’(Ttm t c^ 

sitsr ^ ’wK «f«i , Tt? 
<»•••“ ^ 

♦ 

^1 •'lUi w <?i\? c^=«tW'’?(f^ w; m 

‘tti ^ Inh 








ij*! c^\ c?«fi ^srn i 

ci5*if91 'Q iilR^ia ei? ^ i 

I 'tfofi! *ii«, jf2tr« c>^'' w stsrf^FNf^^ 

^ CJfH f^npf=a«t ’if? ^1 **rtc^-' 

'5t5i:6^ ‘-(t^ c«rc¥ f^*fir i wra c5?H»f??i-« 

■« ?lf%3 ^Sf (i!^ ^llf is>««» 

I, 

:,^,»o,... f®#!-c^f?|%'*TI nfssiH sfWW ^•'' '©‘I 

c>iV w<s«i I (Tik sr^®ft«Tf®¥-if^ 

c’5C?^f¥, Tl 5T»j^ ‘-ft’sr c^-^U 

fif%'flC‘r<i 'g^s?t’5f '®*i ?ni ^¥{8 3p(t»ftr^ n‘if ^?!c^ i 



•-.\'^ Twfe- 3W?r a*/ovisip^<Er> 

^=1* ffew I ^?r-kr^T ^ c«^ir¥ <:«r®t?r“<iftr kf^^nm c»T<r i 

^fl‘f^t8t?f '«i'hfC5ftl^t?i f^^nt=r ^ cm 

I «r(i^ m ’itw ^^Hrffif c«fc^ 

c>ik c^«ti-?iftr’, '®1 ka c?i:"f ct[ ^nlrs ^c=® ntrn c^ 

ntwi I f^t^r ^iif\zm i ‘fll «ft?‘ftw ’«itnf^ iiOTt 

'sri'hQ c^, *i?tifWk5^ ?rf%<i 

^sn 13ft9i c«fiTp (Trk c^'^t^j-tif^’ fsfa <«^'^ c^ k^"v- 

^ I ^k*i^t8t!f “tf^ c»r ^^rht ^ I 

’s(Bc=itf^'gt?i tfft’® c’lk- c^ik ^ 

c?(q5t«-iif5r<’ fksi ore^i ^rs!i, ksil8c« m 

cTf«fTc5ii fORf c% f¥ 'flC’Tf^sT, aiw ?t^5i 

I c4a c^tsttj^rtsr •t^v % m tef^ i 
c^«N-iii%ij ^«s5T f%' ? sir^—c^ik ^rntw c^, e^. 

prr^t*i^ cn ®i?i^ ^ c«iw c*f?p ^**»c»i5r 'Sftiiwwir l^irsw fws 

caFtt*^^ ^-^c^“~«8iR f^, .^rire 

f^«t9'«’>F«r=rri! »?^ «Fr?r, ^ ¥Cir%,- ..tti- 




II 

craiTft^r, >»«»8 3 

i 

c»rh iiftra «r«!f3f 

cart^’fr^if nr^ 3R»r: 

OT^ I <iu:<(rr^ 

C^W C^jaRT CSfC®! I ^t?[®l 

«rliT c^fT^r «f^ ^«n c^r^, 

^?taft‘5rf%^ fentTt=T 

ntc^f I 

«fMl, 

c^ -artpr. c>f®^ '®fts[1pfir 

5i'tl?i'®pia ^*tpra "sr^^ic^ 3ft?r—c^ ^«T 

afsi-t; 5?lT5?r ^ 

«rf?f9<p ^c%5rfl I ^»8a 

i»8ir *rtf^w 
W1. JftPI nt%sf ^C?rt*f, ffsf '<3 


a t^3i ►& 

'«NC'¥a l^^Rssft ■« 

SfCif ?fC^Cf «£!«^'-'iI^I@ ^ 

Pit Cif3tT f^C’??t^*I I 

'sip'p 's[prp?i pfi^ •rfr^ sfi p, f¥ 

sfErvli “ffgs c^fiin asp 

pV^ f<i’ifr?ic‘i^ =T*iTT I ^f*ftsi ¥t5*i 
P, p ?Tf^ ‘Q pf^t9 'STtl’T, '®tP?f 
'siRfr^-i? ^?(r«i ^Tpfp^T =^ti?r«p?r ^ 
•^r*5^t^TC*T ’T1TT, '<R?C^1 "Si '»ft*[tm 

ph f<r.^f?i*i '«"®t?T firf^-' 
5(f5[P^ ^tW -Sfr^-^ nf<5¥t^ 

’![fvf 5TW pV« f^r*pr'<*i ^ik'si 'orts's ^f5?¥ 

I ’-•sz^ ?i[t:«i sft?t*snF 

'Q «irNfn=^%tp ■•^t^st^ai c^ ^ 

'»ir»(t^^^ f^nsf I w 

pV?( ^ti?siT if I ^ 

SJ5r^=?b-S|S' I 


^rfpt^-p f 5 ^ 


»rt«rf?i*i ptc^ vfr^ ^ 

sn ’pjtprts-p i5^ 

f^wtp ^?r '®ittf I 

djfitf^pnPiT ^ '®(^*r wtc^-p i§^; 

CTTErtir, ^^sjtf? ^PPT '«I^f^- 

Iftf W8 ^ ) ^f5rPW*f. f^^-cil~ 

'^Pmi ’PiWt®- 

p iS^ ^tT?i ’^m I 

pfl^r ai3p|& Impu!se“<ii 

*rfiT«RcM?vtw "Wf 

f»rl impuiscfst^ «rrt»rt5ff^ »ft^tnj 

f 


ifiep pst?Tt^ I 

5Tt‘Tt?l*l PtCf5 I 

■m feTf p’^^rtPi P'® »ii'af I ^ 

'8I3Ft^ Cbll 'Q «I«TJ^5TtPS m 
^H^^ I 

pJi’tTi?, 

’rm 

^fi^, t^irt^tP 
ifiHti? *nit3?n ^ ‘f^ ^ I 

mm:.-^: ,^-^rm, ^ :^tm 





wm's IwtiT 




*R:<rT [ 30,000 V— 

40,000 V. of potential difference ] 

nt^ ^1 c«!fr^ 

aj5F •Rt'^PF 

’ll gcfe I 

^ ?FC?R I 

ai<rf5 R«i; wuf\ isu ’Ejf? 
ac<r of'Qsi ^ ’u? I 

cbW CW (Magnetic field) 
f^?1 ’FW 


«H [ + 3 ffi*t 

^«tfv5's 'BTTtrEit^r^ few 

(Circuit) Jftf ^ 
ap-ffefl 

5t% '«rfC4f mK 5rf*iCEi?f 

3p^fe?r <fl?Ffe ?tTI 'Szi I 
■siNlir 44^15 Eit?t6l®l ^5c*i 

?5t« mi ^'N’; ’5|<t«. C5W=? 
iif%^T fens ?Fr91 
3lt*ftll'l ^ ‘fl’Pf^ET a ’^T’T^tfa’F fk^\z^ «?? 
^S’l '«rtEic^, c^T ’p^n c^T f?Er c’pfe 
-ntrtj I 


VTTEwr® ?ri^r. 

- 4;Q»'»r 

0 ^jTisura 





>51^ f^ I fefe^ 


9fffen^ *rti:« I 

'BftPTt^ 5t»rt!ifEr«F c^?f 

[^<(1—^ ¥Jt«i15nrN 

fX^ 'sdl *^1^ ’PTtC’ft^ CEft’F 

^rTtcEft:®^ f^r’p |tfe 'flt ^rf^Eftsi 

▼Ttc<rt^ ?ftn 5R«f 

wtr? ^ji «rr?r ^\rv» ^tlti^ir 
^ ’PtsR I ^ insist ^t^fET^ 
’fTtr^-oi fgfem «itf^ ij^jr I () 

. ^rtw ’ft* 5ftw5 

^ mm ft'5^ mtc‘rr® 

»ir*rrw! f^n \ «tfw *i,W’?ff^ ‘HfSJi 


^tr^l cw. cw. 

(mass) '6 m«ftE1 to 
m^t\ ^fkiypii m*( rniti 
a, fewnto"^ mtf 

Eitai I fti3 mtc<t®-c^i fefem 

^rcETEpfei fewf^ 1 to mtt^f 

^Fm; to mtt^t®-c^ ito 

*r?tc«f?f wN wvK mu fewf^ 

' mwnw m TORF ^ c^rfe cwf 

fefmito ferffe vmi 

(;5ri5iffe>r:m ^c^mi to ®wtf 



■ to w$ ^11 (^) M 5f?ii5 «2ft? (>*”■ 

wO’ViS FW^ (Scanner) f*f. fj?. Ftn ) ‘*fk^ I 

^tF « fHi^caf fsf^3T ?jtf« mm '«i«;i:"r?r C3»^ 

cTstcii wfl}5 ¥ttR «fr$£f^ n?tc<ir «r^9in c^'s^i i 
fe*nr i c^fq- '^Tiis^tis-cw 5rj:i|r fetofl 

to*? ^1? I cTJfq- fftft^ '®5i't^ ??:qi c^, (umai ^tai? irc^u 

toc*T *?*Ttc^®-c?r j6^^ ¥**fi ^tqtwt^tc^ «FC?i’ 

'2r<^r^ 'srtCJT «fli*ff?r5ptJr «ij1tqi? 'sqjf^ipfqqt^ajS^ «}Jli!itc?5ir qf^tir^r <2r?t5r 

% I 5jqt« c^q m I cq^ 



fF3r I ■fjk'iftw-a 15^^ 

^tCFa Jfq I ^'-^qii ; *, ’t'Ns I 

8-'«rrt^^qtc?il6^ '«[jtwt® i <i-(?i:qf^?rr3i i «>-toi:*i^ 

I vf^qtc*[^ I *irt^ I 

S>-5C^P?^ ’ttl I 

Jtwf®-c?i I cmn ^tm<i ui^ftr^ t:q^*r c^rm- 

^rtohi i to ^jim^ «ft^ cFt$r^ («) totpi^ 

Tm^ 'BRr cqt'4f cm i («») kq^c*m to 

cfefqto:*? -ejitcq*? R ?t*? i c^qtoN 

^ tcq^*T ’ftcsi q^trv 

^ ¥tq 'Sff® ^ 

^Ttc^m-a f8fe*r toil ^ ^^cw< w '«tw»n 

^fi 1 ^ to '»rf?rft^ wtt«rfe-c 3 Isto ^nttlt (*») i ‘flr«R j?t^ tot- 

to '« i?jt^ti*ii I 'fit o{^ I 'afTt:*?t® tott^ tofe 

nmv c^fqto*? ^ 

wi f^toi cFt« ffj '•otcsrt^ *>« 

* ^ «f^-r ’vrrc'irto ’Wt^* ^ (4 

%m »««»# ’Fto ^ ^toRF <wr ^itf ^ »« 






V( 1 ’ ^t^fir i 

^t<f ¥r«i, ^Tii’Clx® 

uq?r^ f^cifil sitfT %?r yf^ (.’’tf^W? 
'srt^tc^ c^f^r5 tii’C’T 

(i}?Fl3 (0) (Tf«n m t 

'■lt»!M'5^t9 9? ^CPI 

’?Ttt'*rt® b-t^i^ 

(E. M. F.) *1^ 

ff'eft? fitc^sr^r sfl I 

jft’iW'stn ‘<ntc'«{t® 3ftrc¥ 

w:?r iiftr^ 9rf«n**{c^ 

(^, »') {'«,'»') <a^’ c'srt^i 

>i?h8a'h nt® c^ c^srt^tif 

•rtc'®^ sic*(T f^«=!f ctf«n 

*t<rf« *{^0“ ’«rlisit^f^*^?f nw, 

{^, >■') 

4^t«f [Alternating current] ^««r5r?r 
C’Ttn ^?I1 [Polarity] 

*6 f^'5^ *114?! [Potential diflFcrcnce] 3f^?| 

I o f^’ yy' 

C9«rt9 c?t?ir^*(t*f ’Tfsc's 

cm ctf«ri I («. ®') 

ntr^ ’iw 

>r^c^N ^tc«i o XX' 

cwr^ihwt^ ^nrr 

^tftg ‘It? '«(tr?ir? a«ri cf«n ?tr^ i 

(.«, «') ?ltt«ft‘& ?f^c? 

fwt? ?^i '^i«\ ?[’« 

f^riiTr^, *\H [Horizontal 

diflSecting plate] >SiV (^, %') nt« 

?W ^C»l •tt® 


^rfif ^s\^ vffg [Vertical diffle- 
cting plate] I 

‘i|?l TO Horizontal « Vertical 
difflecting plate-C? ?^1 ’^tlf, W 

(o) «itr«it?f?[^ ♦ttt? 

TOtC^T TO I ?C»I ®T*f^tr«f 

'artr^itf?® cV^ i 

f?^ ^f? c®f1^i 

c?n^g ^ sflT=^3 

5(c«rr^?{5 

to? I nWc?i ^ 

Horizontal 'S Vertical difflection platc- 
W\m ?TO TO ?aC*r9T 

'amte? tot 'Sltcsit?- 

C^M 9? I ^ [Persis- 

tance of vision] i?f^ tos 

'sitr^it?!^? ?t<?T cfK 

^tc? sn I ?c9i ?^1? '?t*r?i c?®tr? 

c?f?i 

?R to ?jt!:?t®” 

a I5to? f^jf® nt® cartel ^fs nftFNsJI 
'8itwt?t^ ?cirif ?8i5ii 
f?, 

??r< I ‘£rt“H?ar js^? 

I 

<ii? «rnt^% TOW «rw 

?JtCWt®-C9 15^? I TO C?®tw Wl to^* 
'®wwi? »r®Tt wfil ^t?TO CW1 TO 1 
?jt:TO-r9 cTO 

m <TO5 ntew I ?tw«» • ««i^ •to 
toll cw c?tw ^'gito lw*fr»w TO5J¥'VTOS' 
Ttfw i ^ " '" 





’n::^*fi F»ii^ I ■^’^i '0 ntf^ c^ ^rsii 
«rn^ I <ii5ffwt^ c^vr>{ ca®tr< 
^Tt:^-C9 15^^ fwa f^*ri5T 
c^ '^trsT, c^sif^ c^l'r'51 (;si'?j 

^ ^ c^ c?pf 
*^t^t>f Of'QH W w*l c^'l '« 

Fr?prt5 c?f®tca?! I 

'BrWm ■^Ttc*«rt®-cir 


«>o 

I H?rW’*nq^ '6 
’fI<Pi'l1l ■*f7tC<«rt®-CS ffilTI 

'sr?*! I ^wr^?F ’tr^*ftir 

m'T['« 'j£i^ i 

^fw, f<»1-riT 

w-t ^Ttr'«ft®-c^ fe^c<« sihsi 

^Tl(:'<t®-C9 t5^‘< 

•?4ff^ '^s "^fsT 




'«fiS?tf®?t ’fc^f 

‘si^tfH ^Cf?f ^’t’j ‘stt^c^ ¥5* 

5(11*11 5TWf^^^*i 'Bff®jjt!3 ^?:®Ti-“‘’??f*f^ 
«ft5 ^si’itf^ir ^ i’ 

Clf»R-yq?f ^£!?F 'Slf^tsSpa C^f^T-PTl®! '®(? I 

>f<^’*(T1, ’B[1^5l1-^t*tf^ 

TOT C^ *Pf 's «1^5«l C*T- 

'Q^’p »Tf?riRty( >ttl^tyr- 

C5(|8iri <41 

c*r >R ^ c’T'®^ 

CTft*( *Fts^t*(t?r, 

^JB^ttf® ^Kt5| 

f^si ^f’Sl^ I 
*Ttti'itst5(fNf »r®}r^ •iwtiRi 


•«nc? <5^ wrw c*r, ^>(81 

‘S? *1^ *Ht«n- 
*!c«(r ^ »f?fm 3 T^p1% '0 *TO 

cm 5??i I c«fc¥ 

^fs(f^ (*Tm >TtOT), *119, 

^fi?f*(y(rf^'', Hirf? ^ I^^ORi 

JIW ^tC'S =55-'« 

I <srm^'i5 “iwi<i ’®(n^’rr ^«rrrp m 

■■filC 'S p(( U3^° ySl’F 

Wtf^ I 

fi{W^ 5(r*fr^ >T*i^l 

mv^ I f*lfwp®1 « 'SSTf^- 

W«i?r f^fiOT''»1, Wtis^l, 
^1^5 '0 «qwti? 

m .^f^- 

^9{.;s-w ^®ytfw wf*i« 

l®rtfSr 



!»« wm «mm C 


f^«l f^I^itC^ 

afcf «fcff5f 

-fforr^fST cjr«n omi 

yf^i ^ ^ 'Sgc®! 

a^( It^r SF?rt^ tfl?! U!l#1 I 

c*f*jsr «nn 5ff5f^4m Tfaj—c*? 
»r?i^nr c?i^ vm m ij^ri Sit^- 
>r^ jjsia iit^ ^ir—’^tc® 

»ltfr»IT ^'9fei 3ff*(<I «rT?taF% 

«rtr^ sftfSa fnr« 
f5ir?r Ttc^ ’ftw 511 ^ lilt? I 

«•• »Jtir «it?r tljn Ffn? ^ca? 
«r^ >,••• (Xf!itt^ 

^ m''. »n?tr5f-tjtkiRr (^ytirr^fwN trt%9) 

c’iitalr^ ?ir I •ii^ *fpf «t<rc?i «tti ^It^t c?(, 
«r*i ^fjf Vi I 
^tarc^ 

^or »f1«f‘itc5r af^? <T^srf*i ^ 

tNIv ’T’iaFt^ '®i:«i|jii 

’n?hT^, 

•fr’<ra »ff®?ic«tii 

Ft*151=ftC<if 5ltyf ^IfZ^ V, 

^Tn^ti ^'ijtfv I «£i»ny %»r«i 

st9i »[»,3ri^'e ^Jitf *rir 
c»r«f»ff ^tw »Rt50 

SF?1 »r^ I 

^ yq^jS m<5 ^Ttl^tflCiflScWif 'Sfcim 
anF5*t fifc?taR vn ^zk^ I C*f^ 
wm cnt'it^’r i 

‘u»iC5 5»ir?s (?Ft5i m m 

c>rc»i 151*11^11 sfi 

Vi--^Vn% WlkflU f^f¥l w «rw>f^f5f 


tw 5n ^*nr ^*(1^ cifW c^ 

C^, C’rt»fJrfa!^ (Tft^ qjcftl I cvzm 

c*ftfecirg '8r^*f^ cf»tc« v i m 

’Ttl^Nc^rkwir’Tt^Nr c*iw 'S^ «rtif c^t^i 
51*1^ 5?11 trttm ^tft¥ 

artf^cir <m, c^ W c^rN^rt*! 
nck^ I f^Tm cirtf^sni^ n^*n 

^Ff^-^lt^yr*! ^5rl9j5fe^ 's 9ffn« 

arr^ c^ 

JTt^tolS^ *ri%^ wcfsr, PiiB c^ '9^ 
C¥t*«rtyr f% c^rt^wtsi c?ir, ^ 

5nr, c*nrt>ii^ af^ ^ v(Z^ ’fucn 

trfNS «rft?f5Fr? 'T«¥c*<r v^z^, 
^1 3Tt9 ’R*r arfto m i 

(fli ^ ^s?^l5^«r 5if^i '«rta'« 4ff5 

‘fcflc^"=r i 

'ST'hf ’iw ^ 

(^it^'hr’yt’T) cnt^ «n3J^ 

^trfsr c^Ffsr l^'s* •ri^c^ 

V I ^c»i ’»tc??r ^'Q V I 
^ajt^-r ^Ftiar (flc??! ^ 

=f>rti5(i «rCTi5 ^9ir 

W\ ^5 ^5^1 -TOI nIHl Vf 

«rtiirrfw ^ 

®Ft=fr^ ^tcaf ^tWHi w fe*rtir i ^str® 
<niF c^, ca*?^ w« •iW 

*tfifW1 *41^^ f^Ci^IBHfl 

aWFDqtiW 5R5lt1l nn 

CWffl ^ «<« 

»Ttftt’!T C<r tfeaft^ ^5?^ OT<n 
c’m c^ f^arf^ ^ w» w nrj 

anFf^^’4 *ftaj <?lt ^ tK* 
’^fii'»t« arcsT^ c^, m ^ I 

*r1%it« stem cw% c>tjm1ttf» 





^rfl- 

»rff?fnr 

§«.nm ’^'Wisn 

«re^-t5T 

^^ri&lS^znrif 5(1^1 ^ 

« >rf^5rr^{5^ ^-^sjntf^ 

>rt»F9!T ^ I 

#stc^ 

^pi?5^ I Ftn^?r ifit5R-‘nt«TW?r 

f^f?^ '« f^^far® ^tn, 

1^75*1 C^T^ '«I5?Tff^ ^tn, 

^Tl#5l ^Jtff f^ffffe «lt3t1l 

ctfC’T Rsiii I cinf^^<5rtr®^ fwf^i c^ 

iSlI 5^5 5tirNaw 

C^ JTC^ST 'BTfjf^l, 

^fsc^ ^tf? TffNf^^ 

CB\ Btij-Nsf^^f 

f«WiI C^ K^Z^y C^ ’T"Hr# 


;>* 

^9tT «i'h:5Tt^’T^«pi«( ^ ^- 
>i*»ti::#'« ^t’Ts'hr «f^w 

f^^[ I 

»rft^tiC 5 Tt 5 ¥ ’Tts^tc^j ’ftR?r ?«t 
ntf%CT c^tsi^rf^r jjsii 5^531 ?,r^ 

fir®fs(^r«ff^ 5 ?tf|i:w sr^^rji- 

^r^?[ I tfit ^T^r ^ 

^t»r-stctT '®tn-5tn“'5it^t«fi 4'f^iisrsj'stw 

Ttc^ '®1 «r^srp?il ’tw ’T^f^Ff 

I T^^ ^■ 

«r 9 f^ ?Plw ^cjw 

^tr^i f®*f =*Jtwi 

cwce^ brf^ to-f^?t?i ^ 

cw^ wtf« I '<1^ fm *fjt¥ 

c«j|C5F cifs^l ’P? ^fiS? 

'Site's ^cn 

C’Ttf%t^ ^1%f c«w?? 

^n^sr '«f^T« '®?FFf*5(< ^f»[^1 

c«ft» 

I 


’T"^lcw^ »WR 


^t!fi '«ir*f’Fi «ftc¥ I 
c^ «it*i^i ’Tt^r ^1- 

c»rii5 f^a(‘if^^"r c^ tfl^'e’«Rtf^f 
fitt *fC^ t^t? ?J1 ^^W'« ’IW I «(t^« 

Tti cn, f^’T w»i 

^ ^ 
<nl »i trifir '■rht ^ **1 • 

«r<w*w «rN 

\ ^ iw;»w c#i vt^ 


I <Ji^ si^tspifw^f ^•iwrnii 
c^lsr '«5it^nii wtf^ ^n i '«^t*iai 
wtf^, ^t55i ^ 

mu '«it?i'« %r«rstPr i w 

f^, c^ c=*rN itpi ^1 

ifll 9r'^^ mm 's 

^♦rtionf wirmr ’ffN* 

^ «rrf^ »fifm <*im,«rti 





[ >1*^ 


«£i^‘ 

^tci? I 

C^ *511 *Rtl%« 

'sffj^, 'stfi 5?c? i 

f^ifw’-R ^fc?r 3iNf5f 

>!*^C«f1l ^’%1'H, 5ff§5lfi-f*T=55ti^ 

?;lc« iTfsp '^Irs'Q 

>511?? f^(:=^f5« ?|'* I 

5R5r cq, 

^^Jf^sfyta ^3r sft'g 3^«;.sn:3?^ ^<^3T 

»ftqt ‘4^* f*i?itqc=?‘< m #t®1 sftc^ 
Tfq*t I 

fq®5t^f ’Tc^iq*ri’ ^\m f^^s§tc5T?i 
-INI I 

-rt'^iN qrfi^Tirs^ 'ssi'^j^ ?rrt*tqf 'e cwN^fN 

*IC«(J >4^ CifC-l?l| 
*i^N’S3f ’Tc^nN n^l- 

^3intr« nNq*n 

8ft9tsr''»iii^ ^Wc*? ^^*0 w^ 

^!:@«tNtni 'nrq^*}Nt«?i 5fNrf« 

«i'Si6 1 

^t?tc'i» ^tqfr^ c^, ?fcq?«ft 
%h •<!ffl?i v^*f5 ?lc?r 

f&^K JTNjt'Q 

wtc^ ^fi qsf^^i «»••• I oiflN 

<«qr|§ 

^U Wt^t®f «ltCt, iBt^tiJ JfNJi qff^ 


«» qi ^ mK ^ 

iv.o.* ( «,8<>» fsj^ )’T'^a >»'• ’Tl^ 

ntca, ’f 'iiqfiS ’TfSrtaN'® 

I e-feat's* !%=? 

^qiN-qta ala’s! afi^c^ i ^?[ta ata^a-t 
a^ai ^ka i 

<iitaN f^’fcaarft nfaa^ai m 
ca, >iil ntaa^iiata w «f^a ara ^ 
^iia^ fac-ta^« ^a ca^ »rNTta ^t'eai ata ai i 

fa^a acaaita 

caasa ®ft^tc^a aa^ta ^a, a^ai 
fa-^a, '®a‘a*5< ^f^atwa afaasRi «fai® 
<^a^ cal nfaafsiatc^ a^N^at a^fac^ 
atataa^: ca-r a^¥ a^^aa aaa area i 

<5^ 3f-f9i <ftaca liia^ a^ta^^a a^ 

'Bf^ca '»i5!aaita ^tatlata nfaNfa’F 
^^faata ^<fe^ a? ewa ^Weaa srcaaata 
a^ta^ lae^fcaa aear tafaaa wes 
liia^ c¥ta c^ •555*** '« araai^a '•a^afta 
cii^ c?a f^^'stca '8i^a <aNa apta 1 

'5it«^n%af a?ta^ l^ta acaaai arfa- 
-icaa ('«itl. 's. fa) a^tra ssfg cw-r aaai 
bs«!» 3ftc?j 8>i5 alai a^- 
jffffa -Biasca wtfas^T «ff^ata i?a i <41 
^f%afca «^i5 can «rN <3r^a «p%tfla) 
(ii^a-na «itcafa=^ aft^tar aaaaN 

¥ai ^a I 

«[t|. «. fa. afawi «r5?atea ^tl- 
al^a-' affaNea aaatcaa f«f^r« m 
'Sftig^tfvs?? «r§;aat’la-f«rra^ i^ta, 
^a^aa ’arta'e ^fr^fs «ft^ aaaat? ’'F^a 
afaai wtai Natti 1 

'®rlxa^¥tfl f^awfa f^tla areaa ca, 
aijtafCfa fawK «rcaaatf a^a 





cTOa^ uq^ vfic5 

c^, «rtT5Rr w '^t6 

ff% *tt^c’t'<3 ¥«r5T'« 

sn I f^t»f?r»5r*i a, *i«,^ 5f«=9(i^ 

wfsr eftc«g m ^^“ff5[^tcii?i 

^tsi ^grtsr hastfsf^ 

’3T:#®' 8Tt^ ^f%r® ntfs I 

^pfan '5fta'« I 

?«l55tf^^5r«l 'Bl *T=« 

51«TT^t^ ?ft>Tt^1%?F c^fV'lsie 

ffr? ^fac^c^iT I c^r^- 

‘(t^i ®3t^ f^l^«f >Tr5;f^^ ?f^- 

ntfs ?T^tc¥ '«!f*f¥'4vj 

’T'ni:# «rr?i'6 JT^r^T'8 

?^c®i •f5('2tt*l ’tf^t'T'e 

5t»T I ‘flt <4| 'f 

5f^r?( ill c^, I 


a^ 

5J|5‘*5| «f!%55^1 'S 58eif^S J|ag5f 

■»ifir^«^ si^i- 

sic«)j ^**^i:^r8 

«lf^r«ps^ JT'¥h5Tt*3[< «rf»f«F'3?9 

3r^?1 I c^ c^t^ ^«rc?rt^ 

hs3tf^<F ^CbIi (i|t *|^t- 

'^tfeTn dtzm, 

c^c*iir inwf<r *ff^ii i?K«i 

W% '& ^r$!?tc>n5 >l^liN eit^ 
I 

c^ ^rc? 5)iS5i ?rt^ 

■^f«?fi 'sitf’T^res? <ii^*. c^ NtfS?:^ c^r 
fjff-6^%|-W C“!^ ’^^Jl ?!5i(1 
sf^t?Ft*r ^rKf «t?r «Ttc« 

'STtn^T -j? ^ >i^^t*r9<? 

5r«fT f^!C! ^sw?| ^llTtCi? I 




cn 'Sftt’T =^t35 ’ll ^fSltr^l, 
cn^rtc^ vfl^rsf f«!T SI*! c^c’s 

ntc?! I ^ wtf?rti T5i^i«r« 3[tc»! 

®5r5 I ^tC'^«'’Tt'r=r c^ 
S( c^c^li, ^ ^ SFt<f*l 
I fa?-r «rrC’T^tff sjtl^jf ^'S'-atip 
SI^ W ^ '3tift®'<9 ^5i?1 

! 

IJ8*^t£| ?5J «rt®i's I 

c»r<riTST 5ntor ^ • c^ ^ ^ 
n I mtu^ 'e nw <rrv f^srtP cst*!?!, c«*tf^ 
<f}i; jn^ iwit «fitntt«'6 

' t' 


I lii?! ipof 
^n, ’grf^T?, «iitrsTi5^ 'o 

'aiTtf^®, ^tna?, c^^isf, att^, '•^til, 

t^<iti 

I ’isf? ^Itr^ c? 

?3t«F ^trw, ^1 cnfsjfsffsisi 

5!tc^l «ltto Sl«fj Sltf¥ 

*{^’Tt?n 

sufe j ^n ^tc*r 

'IgtN 8^ , CWHW 







aw- 


^ c^tiS 

affjfr^ «ftr¥ i 

*ffii5?t*i ^sr—ii*is! 
f^, ?«f JimQ ^5(1 

.■»tf*f^^i ^1 ^ttic"® 

4? fe«vntf=r I 

JTT« '^W 

<rt« ^p\t'® I 

^«s^t*f5T ^f%ii i^cs 4rnt8r5f ?i? «fg<i 
1 ’srtC5ii%«Ft^ tfa?iti?^ii 
«ltc^ CK3\ 'ftl *(tiS Jf^JT 

I «ff« 

«it^Us« uQ’p *iti| c^mi I 

ff5? ^] nc5 *ili5^ ^xw to 

c4r*j 

?lNC«t I fffC9 

«rt?r 

jyta I *fc? 3^^'j 

«rt^c^ c^, 

•ft6^1 cnc^t's ^til'8 ^511 ^TC^, 

^t^trsfi ntrs =111 

^ 5tftiii wt^ ^tr??f 5Tdt««?ii 
^SrSTl*!^ ^t'^fr^l I 

!Fr?i^ w-t*? *fr< ^iff^psf ^' 35 - 
?iHl^ wtw 

I . 4 ^ ?j^si Tfitoca^ ^»i 
• ^ ^ I 

^tntcir <iit *^1% TOf i 

c^c^t^ c^3if f^tw >JW 

^'«<r»r3 *^<^1I c=ft5f’Tttip rsi 
cvr jys?, rf^;5»; farf^W mK 
"'Cto TWJ WH\ «ifi$ 


?jfC3i tfl.’^’srtsf cstn «rtet<nif 
^s!'®t'« ^XWC^, ^1 ^9!R1I n1%*it«i I 

sT?f5l Fnt?f •RN f?r9 

^zm ntr? ^fs ^®i^r ¥r® •dcs 
cnt^t's ^ c?rtn '2ff®c^*i’¥ I ^»f 

^■\zm msf ((t*f f?j[tr^ 

f<f^ ’ftcf? ftc8f9 *n:*fj 

w ^r?r I 3}f?{ fta? c^i mi 

^i:=Ji, 3t:tfif 9 % I 

m ®rt^^ ^1 ^C!JC^ I ^ 

5itf%5f ,5tftifi ^alwtm 
1 3t«i 4sit*i 

nfyrc^, •tr^siH Jtf^ ^rcit^r 

f^tif ¥6ia[ c?r»l n \ 

Ftft ^t*f'S •it'?’« 

^t®?N ^Ttc>(tf^?lt»f iTt?!C^I^ <2rf3 

>4^^ ^TT^m C^“t «1t« 

ntc^ I >1 w^i«t c«r^^ ^3^5 

3yt?i 'ffi^i-yf HF?j if<5^t?[, Jf^iii ^|r?i mar 

'its CBH (M 

fsi*R^!¥ !»«« »rtc»1 •ft^K Jfl'^tl w ^ 
mim ^'tiw JTtft^j • "sfmttf 

I 3?!?iftt3 ^tj%5r 

’fll 'fe^^ntJfisf? vt59f 

•ftiit^ '« ^35 ^jft*fyf 3iit^r^3 
«rt*itr? Vi I ^t?5 ^KfspiSs w 

^toi 5tf 'W c^ I 

{5t¥ •rriw % ^btuc^lf TOFf WR 





■k^ '^tr? ^is\ it«tT 

^ I 

's ?fn3i‘ftw ’Tt?;hT 

^r&rsnsr^ ^ ^r^rr^l- 

^ I '3tiic^ ^1 ^«^ntlr^l 'em^f’i'fr^ ^r«f 

«’rc=^3j=fi 

Vi I ?T«r^tni!t5 

c«5f^ filsittHi fi^n ’I'^^l V I 
<55 ?c«i is>4»i >rti:^ bT=?rtw?f mis 

c«f%<f >i?w 'ftt'^i ■pf-ai 
I '5ft*j?t«^ta ’ic'^ 

JTt»t C«JCip 5t^«t^I''^I ’I*??) '5tl 

I ^1 

c«n:^ ^t?Ni c’friit^iT, c^ 

^*ftffl*f 'ltf®t« w "flta 

^af nn?t<f nfl^if^r 'srp 

Thsi^ ntp I 

’TV? ^3? W1 

c^<n I >i»i^t« ^w, '^T<f f^c^s 

c^m ’15 ^^*1 I 

^c«f^ ^tc^ 

V I c^tnr c»itc^^ 

'S’rnrf^® •ifiretf*!’® 

^Nt ^t^rtata aja*?! ^ai i 

^flta ^3? ^«.nt?c5rf( m9 'sta^ 
' 3i^^tw *9t>Hwt»f ’ft® afr^tw-rsf’ ^tnsr 


;)i) 

I cvfr“fa ^«it¥ta 
Btftcw? =?ai aia '«rtcar i 

^ «!fc?ir® ?a i 

f fjf nc^^'ti nfi!^c*t'-r c'T'sai 
'■9 '9*1 ■« srtf^fVc'f^ 

«{tc^ I 

jffa ^( ¥ca 5TC^t«^3^ ¥9! *ftara 

3it^ «fat9r, 'Bit’ftiti 

f^j?t«f 9 cnr^i fiiaa*t, cjtb 9 

Tm^n 

afc’T I litr^iT 9 nt“Pkw* 

c>fT"ta ’rt*ifc^ ca y\>i ftf^ 

‘'a?!! ai, ®tc>ra ^(c^iT ■«fi!raf«f«i 
'(tf5i'® ^9i£r’3'I 
’ftfa ?>f9[ c'sl'^tatji na c^i^ 

?tj( > 1 ^ sM m ac® cw’fi c»rcf I 

^r^*! c^t^a ajf^i:® ca >Tta 'arafni 
ata, 5[ta ’tw Titata ^ ^rtasr 
¥ca I ca«ftc^ ’R*ra Ftca ’irc'ife ^rta 
«rat?f ¥ai V, c^’rtcsf* ’fita >fc«p 4 I 
ntrasff*!^ a^ac^i 

at% <eff® 'ii^a ca% 

ata ’(tear I 

>f?a fira ®ta^a Ptfr 

55 c’^’ft^, ®rr^a fe«.Tta5i at^tata 
liiaiiS ’(ff'e C3a%a flfa etcaa 
nt'sai atta 1 ^ti mK 

3?^f^fi?3i a? mfncua ’rr? 

•ftiai 





*i^!5 ytt' ‘*if^’ 

*ftr=r yq=sr^ ‘srN' i 

‘*l 1 ll' "MB <^^', sitW ^'"t I (fll "i^iB^t 

‘iic’ici <ii^'-f!Bl c"t^ 

<^ 1 %®!^ if-UlTk I 5551 
OT ‘*it^’ I sifcsit c?f* 

^,, 0.0 ?^t®ft‘C3<I >iMi3*l«S 

Sf1 ^t!?l *lfil5|t«^ ■<^^ I 

f5=f 'sw (^) 

’Ji ; c?tf'^5f, 

«f^f* I 

(5) ^1 '®f< ^3T'Nfj?'4— 

C»|«3J6lt*^ 'Sf'^f'® I 

(«) '<1 

>»^v 5ltc*l ■<TC«1 

f^«f^f«f'® w m] (>) 

«irt^^tr>TfBs «!i 

nwtc'^ m *i(:^ ’t^Tfwi 

^ SI1 I ^>9 ^«tcn ^1 ; 

c^i(—I 

“irtr^isit®^—’Sir 3ic«r 5TC«r 

vBiiisi «iJTra «ft3*i it«i 

5}«i5< 


3r^#i:n ’f^h c>rl c^?%- 

(l>) ?ft^t^, (%) Sftl^, (») (8) 

3T^ 5TtTf5®ps: ’51’^t'^ 

'6 c^H I ^rf^ap^ 

fSi'Qf^if I ?tWt| ^5? 3!*^<'StC5l 

=i1 c*icir^ *?fti:«p I >rf«rrt«i^: 

>5^ ^fsapsi 

f cs? I <2r,n 

>itw s^rcsf f^#i c*i(:=i^ c^ 

?Ft?l iflPim I HW. f^S^r’^t'i! 

<ii«i* nttsitc®! ‘c^t«ff<’ -sr^n «rc5i"r 

^r<Ct, "ft’lCJI 'ar^J.^f^C^P lil^fB 

"it’K”'^ ■ >ft®rt?:sii !?aini I aiftffitBj mxmi 

?rfj^«r « ¥rl<f-9 c¥^«wtar 

aitcp|t5-*ii 1 

?iri%^ jrWwn^: n?fN c^zw 

^^fr, ^ ^ sn^f w’rhiRs 

^131 I »Tt»rr?i«i ^nr^i 

WI ^C?l C^-~-nf»lf^, •{f*!- 

ciFtitI® t«jtf^ ^rcffw 

(ii’pl ^■«N »tt9! ntf iHi 

nzw mw m ’^t^i <«|’s^ 

nfa^’^sr ntwi «rm 

<rt¥l’W C^, cacfr 

sTtlkv f^t»r WK sti I w # 

m ^*1 awpT^ mvs m»i 





^ I »!»i^ >r*rsft^ 

ntr?—(i) C^t^T^l—a-^.o 

(^) cnr^'Qtft^ c’?t*^T'v&i-- 

^-vs f%t9|t?PJt5l/C>Jt^, (vs) C?fr5rT«1 

—«-1 f^p?!l ^Jp[/CHi^ I * 

c^ nic=r «f=^tc^? «r5?Tsi '-iftt^ 
c’T^^ ^ csz^ ^r^f, ’fw 

cTf®fT^t5 c>T'S^ 

^«irt=(i ‘*^11 

I 

"^Tfn 'stt'9r'ff^ 

«f5fsi'S 2^C5R I (CH^^CHa) 

f?i®t^-5i^9r?:''® f^ai, 

sft^ct <«s| C'*IC^ ^"’^1 

w I ^s?>Tti’< 

‘•fts( ^ 

nf^f^f^r—t'N 

>*oe-)^»> Atm,, •“*'5'’*'’C^., 

?J^-—1 Ifll ®ft‘ff<f 

'6'Sf5r ^•,»»»-ia,<">•. •’Si-" 5>51 

3 fst<sf f^i[^ I. c. i-iii? f^'n I 

f?i’^'9fc® I. C. 


I f«f!l >S'5«> >l1t81 C«ftw>^i} I^Tfsitif 

(io^ijvs ^\m csito?f 

I <^■•^1 stts( 'Q 

nfs^f^sr I f^fif Ptc-n •JP’?* 

c^T. '5[Tt^f^f!f9t*( 

=Tt5tRT C^ 

■•stu ’^il’S ^rail - 5)V5— J>a I ^fS 

nf^'iNl I ©j’si- 

C!Wtr»lE^Jf CHaNj c*I 

(-CHo-)!! «t?r ’fsi^i'ff ^!:«ii 

^oa" c^T- <^13 »«% I ftlK 

■Sit ctf'e^l 

I. C. I Z^igler Polymethylenc. 




• lafr 

(^) ?T?|iTl5F c^f. 


ia*” 

(■o) 1^5:'’5t¥t'3®i ^s% 


^t% 

(8) CHg gr/1000 Carbon atom 


(branching) «“ 

o 

• 


3T^’5P1 ’c«fi:^ ‘f^’t«iti:99 
Of I. C. I ’ff^f»fC5r< '®1q, 'st^ 
siR I Branching c^C? 

\s'-tl ^fcssp %'st<?t3^i '« 

5tJi ^fc^ t «rf^1ir 

^sfn— 


\ 


Ck 


/CKg 


y ^ y 


CH, 


^CH2 


\ 


nfiif^siw oH^Rtw cw\^% *ita ci^tl s^tsi' P. v. 

«ft3 c^t*i C c^C'RiH 

^.Rii,. ‘»^ wi? w«t^i '« m 

?*p*i 4«5«i sRs =fi ■ ^tf ^t-«si'"ifti, nwtt»^ 

: ^f^4 f^i, ^5 ' twi r >• P* V. %' >*'ii^'. 







P. V. A-iii? (Polyvinyl acetate) C^l- 
I P. V. c-ts;?j 
’TW ’TC^ Sffe ^5 I 
^TC’f C5i^ ?«f=r 

n\ 5iT^^rr4?t •»[?[ i 

^tiH— 

CH,^ - CHCI - CHg - CHCl-*- 

CH*=CH-CH-CK,+2HC1. 

«ii I f^|f?sr 

P. V. C. 'a P. V. a-^ 115 c^l-‘#i*it?r 

w ?c?i 

W I 'SftC’t 

sii«f!r ^ (TFi-n1^sitw^ «t?rtt 

CSTf^F- 

I ?rt^c^a 'erfcn 

'’Sits 4iiFf55 ^tsr m *rNcsj? 

f^^rfi:^ 'rtc’? i 

^*51 P. M. M. A. 

(4^(9 c^ 

srtN ’T^ artW^T 4?!^ I 


ntca, *Flt^?r f|»Ttn *tmtit c^ i 
c^ ^9i=r ’rrartc^r cw 

^pf 4»-i!f I uqfg ^5^t ^ 

NH,- (CHala—NHj +HOOC.(CH^,)* 
COOH—NH(CH,)«—NH.CO. 
(CH*)*~CO- 

*i:5Tpitaf «»f5 
?[^si «»-«» <rsn I '«Jt^! 

T|5lt^ sft^ffjJT—(il^ Sft|5ic=fil c*{t^ ^Ttf^r 
c^ c«p^ ntr?t—ciit^ c’^tc^ ^ 

I ‘fli® ’^c*f I 

Adipic acid“C^ Sebasic acid 

<fl«rsf ^artrsr ^1 ^tc^, 

^ 5lt*f w ^1 f 

^’3¥WJ *Tt'e!n ^Pr—w^i 

I c^, ‘flt i[l§ 

f^fspf I ^ f%ir, ^ « 

•^IC^ 'TO *iart9 ^**11 <^> 

^15 I 3PrPr^=f wtc^ ’s^ 

farP?^ n?t<--'♦rf^c!i*i^? i 


n.OHrCH2-<3Hj-OH+n H OOC—0-COO» 

~Hho (cHj>j*o-co -O-ooo]^^ 

i'BflfllcieT W r^FSFW 


jtt^^ 'Q c^flstTtf^ 3fl I I. C. I 

c<ifc¥ I 1. C. spn »t^f >TTOtf»P$tf (^IR^ 

?tp{ c^fiPT aittsj^^pr «V5 ^rpjirtsii iff*PT ^Finpr i =«r^ti^ 

^^trsfl vsmt '■rP?pi aflc^^Pt bs^ nW*rft»!wrrMi 

fiffawr f ^ ^ c«twl iW .fl?i i', 

' dfe art^ I d?flt»iJT ^ cm^ cfp^^ ^t*itc?i wtfi t5ftN« ^ 



c w t N n , ] 




♦rtm, ^ •f'ftc^f?! 9tai 

ift, a?c»t 15 ^ I 3}1tPl 

Ff«Ri ^^t<r ^r3, ^i 

?|TT 5fii 


s(t^*(tc=T "iifer cf’efi >?t« wn 
'srNt^ ^it’Ttsis =ftb' *tr? ata 

=?i I a9n(d (?r^w|-«f aiarN 

^ti5l, fa^ c^ f¥gf»rs?a m^fi ^rtatn fa 
ai5. cw ’ttfl'u^ 

ai fspf «nraa cffc^ nf'aai i 
«it’TC9^ ffi c ft^r , fi^i ai I ^ana 


CH=-CH-CH- 

2 J 2 

OH 


f 

OH 


-C%- 


Ji CgQ . » --CHg- CH- CHg-CH-C H2 

A d 

y ) PGQ ^ TinE^TH / \ 

H V 


a'asfjt'n ‘naa aftnta 4ga 
^fajrtr*! fc? aFsjnJ^ 5tff?l 
•ftrsf I 'BfTataa otz^ '®ia'9 toa 'sitaata^ 
fa fa—fff f?aa aray fa-at fca 1 
cat ^f:a Butyral debyde-ina aray 'Sfa"f 
f faa ca ^ffi! ‘aatr«fa ^ aaa, ^ wfa^aa 

^taafa aKaf^i «it^ wcf; caaa—Polyvinyl 

f 

butyral ; *ff»lf^t^fl ^ylfai^ C^Cf ‘SCf 

a^ai a«a fracf 1 


cagc^rtsF ^yffac^ ayafla a>ui fr«i, 
at?i apfi wt’f oral cai> i 
aai*ra ^ta Tt^ataa ar^i c*fa 

ww^ I a'tlaralS 'aaa'« ^ ca^ 
fa fa I ^t'sa ^iWca ai—-aryffat® 

fff 5^a ai tiia^ ca: <iia farft fra 

ai, ^ae ‘fits alr^tsrfatSf 1 'aa ata c^a 

4 

atatafaf ft^' (CF,—CF8)n. 

fa^ia f t^afaata aafjg ^ 4 ^ fafafe 


TI.CHyCH 

I 


(5 Ha- 


CH- 

i 


C U^OH 
A-S.^ - 


O.CO.CH 


OCOCH 



3 -3^ 


afaf^att a ^jSfta '^i^a ^fa^a ata ^ ftaa ^fa '«rfafta a^ra acacf, ’®nr9| 
Safety glass ^a mw ajafta frar— ^ta farsfa ’©a 1 a^ata «rafla—^aitt'Q 


CH 3 -CH.C H jf-C ►« Hj|-C H 

OC9Cn^ oh oh 


CaMrCHayr CHt*CH-CHrC H-CHs-CH- 







>•8 


( >11 If, 


CSjt^ iTt#t fClCf I 


■-irff I 'ill ftl- 

ifisifa w^*\l ^51^1 
*it??^ c=?ti( ^icii r^t I 

C1^ 'SStC^t 'Q ICil C^ 


TfC5f 

^S1 filet's I 
^tC^. ’TfftJT It'Qfl 

I 


f^®kf ifW 

f^sf^ 's^csraf 'sr^[te 

1^11 •2f'®i'c^ ¥f%'pr'*jry '5f»rrK<F ■'Si^k^r ci\r<ff|w 

cirirf^titsT 51^? fy|. fs. I 

c«rt^ '®t<i 

'8r5kt=ftfw« iic^fj 'l)«ff35ar «'Rc*i c^ti 







C^) ^ Jiim^ I nflw i ^ 

^n»i1 ^t^ru '« ^ftj5f=,r '» 

Mm fwt^ f4^W xm- 4^c^ 

%f^^t ■sr^H <sfnr5 >ft»fn'i< ’ifis sj^f^rftj ^hc*!ii i 



*tf^^r?u JTc^Tafjrt=«i ?=^ f^Misi 

wtfh ^W<rT nf®!=r ^vi ^rt^rr? i '« *5tf^*f^[wt*f 

jfH^^ sn:«nF fkw? ^H^'^.^mcsra nfa=?iRta ^P(^i iitsrmtcai 
♦S!»f >8 *ffar^ ’rWai *ftif*rta, 8rcfl'i*«!tat«r<s , fai ^a.-,' .i^t■ fi r, 





‘ill ?|T®1 

(ii?fi§ ’ir? ntat^i 

^9\ ^t"t1 I ‘ill ^ ^^■“ 

fir>Ttra^ as-cs P=i®f^ f«^n:*r^ 

'siNal 'FC^f^eiN I «fj(t4'5; >!l5t^J 

‘s?iciT^ f»f???T«^ ^rfHs pxm I 

atf^sl ’ff’Sf^C'fW ‘^^P't^T-)^:=1'f ^Tf'^fs^ 

^iB^i ‘ii’i'f '«if*f^®a ■■^Tin<i‘ <i 

<F«1 ?c<, =«ifc® 

^ST-nCl'^ »Jd*fT f^^rciia ■« 

^t<*ffft‘®®t(:«r -fr^ftsT ?it« 4 a I 

’i^srnf® '«qtfTr*i4 >lcc^)JiSfi^H 

’t<icsTr4’t'5 ®t; f<«ftii&^ arc>i<i ^^4 

vff!:ii"< 4*«fi ^dsr^ 4aH[ 

c<z^ a M nflf^T nr«5i ciic^, -i>u 

f I f-sfw i^tiiti?, 

®f. %ta 

fr^a It4i fitT^tsr ■ 

411^ aC4' ‘il-'^^ mn ^141 


>8 fTOFt*i t 

i ^«f ®c«'( 

4C35f, 

5fS( ^c?tT 

’ff?i^tfC4 viil ‘ifsf'T^ 4ar!|sr i 

fnr^sc*! ^i)>fi<ft4:*!9 4t^Hi 

4a^ I 

<#^1 f<!^[si 'ifii?tcw?t 
^Hc*f^ ifll fvr^fe 

4^*1 ’ifa^C'f^ '£ff«fer*1 ^'Stnf® « 

Pif-i^ 's?fi*t? ^5fiN4 '^i>ii:«T«Jit'!r 

>igF5 SH 44 «3f«4 I 4Ml %r4tl 
‘5f.T4f4f?ia4 5iC«!T (4^(4 '£|b'fa ■«l*tlH4 4^ 
■ii4*^ «rc5^ f4(:«[5?«fa ‘^4%4.t •aI 

mlC4 J!44tff ^Tfsj ‘SlNm 

ntf4 I 

‘Bi5?4ta4 «rt4w '« 3T«rt« 

*tf4m4 4144 4t4 « tf^^f 

4t4‘i!4'. ’^■H4 C4trnti 4a4 

^‘fRsiS f4^'f4*t ^^4^ 4tf^4t41 Jlt«fft4 

«re?4r4«r9ii:^ ■■s?'^«4<sfi?«i 4a i 





sp}tmi nt'«5i I c>i 

^^51, ’«i<?^M 

*ltl^ Sltc^v 4'® ^vfc ^^’cej ’Sff? C?r, ?-c'§j- 

^>Ft9 'sr? >\\^m 

‘‘'Q5t^® ^]t??«T S/lsni 

), cfeffl’fcfel C-ri^ 

( ^’S ) ^f31C?{ (.■*(«lfil 

3T*I5 i?1 I 

?'T^t<5rt^Frif'C'f^—>l^<tVr 
^PC^t'sri^’TiJcvrii vaV 31*1^1 

Ifif- 

^rtwt? f®5r ‘^^FCNsJ f^r«a w«Pi^' 
^itcsr^at^ ^t^tf^i^r 

'6 ilt f^? C^m'-^ CA 

C'^Ptsik^- *l^«5f >£t(:gi®?i( 

*1^ c^Wn I rA c^iH <4 i<p{£s cm 

f?n C’if'WJT ^sl^rsf '«l’}3 # file's 

^rtcJiatfSir 1%^l§ ’sir^=iil^'S! 

<a5f 'sflT^—c^ 'Sft^sit'®!^ 

cw^ i >5^18 

c^ 

^ fsfi^ iF?jl ^m mw 
»T^IF1 *lttc^, ’}t«Jt«1 CSI^ 

C'BfPTl ^ I “SW ’HiS 

f^ft»j «ftl® 'Brrt*?*! cawls fftf o«t®^l 

iitf f' ■ wt« 


fvrtsi Jif^ I5t9 veti I 

■ijl ^sjJ^tC'if <ii4' CSI’ST rAlA 'srni 

Ce^^ilvp ti)!? 

'-.^IC^f'Si^f ®?ffN-r Sit3 I 

■'57t??fR nil's?! b'tfnn fnfei 

fsifsi's ^Tt«i '«ftdtf^^ 

I f-c^lt^l^? Sjeil 

«t?! CS1R4 ^f?'»lT5f 

v-6'fn I cnlf®n^ 

fii^t^tiJI 4c?i c?fnc5t^n c^,,<a^ 

^ln-£f<fc?if ¥Cn1 C5fW'«5 

^‘' b spTtcnrfl I 

Ty^ ^tt5? I ^(1§5i 'ill 

vitcnrj fRi:®??i i 

C»llf%Di^ ’SJliI'« 

njiff*!^ c^, 'vstn-c^ai 

( f?-*s ), f ^»>?(i?-C^3! (fw) 

^ S!«!t«p^1^ C5Pt^^ ( <sntf®C^*^Wt»1 fT<<S) 

mj '«Jtt^ I 

l^jfirn C*Ttta^ f5pf«,>!1-f^wt*f , 

'9 «9lf5(5l «rt^, 

®t;. ^ <W»r 



'8 t^rasrt?f 


t If 3f^fn 


fsc^f (i>s«90) ; 

c'sfcai Cft%f '« Tf«fi 

(c^'stjf '« C4f^a*r*i) c^ 

'■'(rNrf^i®,-"ntff- 

^t'5r Jf 

ill I C^'l^ W'ilT-fsf'f'i.n! sialyl 

C<15 

ut^ifcE^iT ^<1^ ^C'^*rp[Mi ^1-91- 

9!t« ifr^fSir I 

f5r<?^y|rR'jJU N- 

TjfC’ff '€ c=^c^ Rif 

^ 'a|9l nt'SHI 'Sir\ Cft%Cf^ ^fRCf 
c^M I 

CiPtf“f1tl g^t^’»f»lf C-sJT’ffe^t® 
f R Rif c^h "srtftf 
^if 

^RffTI ^911^ I 'Sft’Tfi^, nf^si 

5jf[C5tRfi '« 'siiff'fi 

^C5? I 

"|9fTRRF<i.5ftf 

^15 -siRfjrvst wfiftc’lf 

«iTap»i*l cfl^ Cfr%iwf ’l'^< ’Ttfef c^t^il 

i|Ci| 

I 

=li^»ltCi| 31 f 

Rif* ?5 w I «1 Rif^ R^ R<g 

* 

¥f1 ■ Kf 'atc^- I 3T«m 

.^, w -ii’l 4fRi >f< srm^i ^R*! 


Rr=? ^ ^if 1 Qf[ nRifi m ^i|f 
^F^ri I fta'fi, * 1*1115 

'5'R% cmm ®rifr^*®l 

I ysta ^la ■'«5a’S «rRtf 

Rw ’»5ti*T I 

^\f^n ^^jitl|a R'sisitfar^jR 5Ttr« 
R^ti^fa ®t“. ®t; fast^ 

^ta ist; ®Tt*nR’^9i <FjtRi- 

cf'tRfi RtR^Rca 'f"’f*rM R®R *{*3?N 

■'^rac’^ii I 

^fai ar^ic^if, 'sitiff ‘^^■a c‘*fia' Rif® 
nra ntijfi® ’ifa'r® ^cai^, c>i^ 
9itat:2fti®a nf® c^ca*'^ Rffti^a 

®J5[fI9i Rc^f vft'Q^I atf I <at RfCf 
(flfeiiR ^t'satfc® ^tfn^itwta 
¥i9i cf jr¥P[ Riaif^ ?iai¥, c*i 

*fiaa ^z^ '«fs1w *T¥9i *i5tiwn. cai¥ 
Riaitc«a *!~^f R?! anil 1 
^tai -sfiinr '®tta'6 ai»iiia ca, os 
m aia ^ iai¥ 51^ aia *^[5 
a sj??; b-o ^t^ta aia *35 
^ib'R? cw Rst ^faitf'i *rtar- 

atiiia n^tafSi® ’i"^< nfaa^a atfe atf 1 

1^*1 # 1^1 ^ 

f¥9!li®9iRfta RjRatS 
cs[f®¥jt9f C5f^aa’ ®t: 

aTt«^^ nwiai ^^afiaa tt® IgW 
C¥i9i Rtf ^sr ^ta 'flafafiira #ti1 ft®; 
1*1^ iiRirta ^itRif Riati*f ( i><j» *rf*T 
c‘in¥ «ft®r f5trf RsR s* sr 

ajt^f ^if 'sit^a *itfwm *rtir 

»itRnfti*f 1 ®tt«fa *itRr« *r® itf 



c>i»aRrt^, »rOT8f5ct«r 


j^.t’T I 'St? 

sTNaptv ?tt??i ^N 

f^'sftc? c?t9i ?iira? C5IC?? ft« 

c®tsi?t? 3F«in ^:H«r ?f?i c^fi^ ntt? i 

C^C9\? *ltf%? H'S C¥5!?t? 
f?c"f? €rc?t^5? I ?T«fS 
c»fnf5? ^itf^c« c?'Q7i 1 Tp®' 

c?t^n? 3fcs' csrniS? '^z^ c¥?ii i 

c?stJ? ft^ 'SI c^fsp^^tc?- 

§C? fs5f 3T«t^ ?T?1 ?t? I 

WZ^ (jD'Sfei f^fm^ ?N1 $T I ftf?r'^5IC?>?1 

‘J? ?jt^’ c?r¥ c?t%? 

«ir?st? 'Q ?c$? ft's c?r^ f^r? ?tc¥5? I 
f??n '«it?« ’Tc??ni ^z^ 

?t| 3i:??ft? ’«rt?'Q ?^c?? mw 5)t; 

c»* ®81t? '»{< >!t5t?J 

I wt"i®t9i '51? c^'.^ir?? 

3?t?j:*r <ii^, >it^t?j csf'e^i ^ZK-^ 1 

fi5f’^s<;3!t?r TOt cbttc^? 

Bsrfwar «5t^«i 

f?c"r?'3tr? c^'ST 

srr^JQptr^tCn? »IWC?J C5tC«f? 


geffsp^ '^z?^ *r^-C¥tsi1 ’5?tr?t’fr 
Tm^ ?^-jitr^ nr??*ii Ft^tr^ri '^zm i 
('5ff^^?ft?ri::?F? 
cw's?! ??) c?tin? nfai'f® ( 

cBtc5? 'sj^re?^ Firn? 

citr’t? 'sirr^, ^i 

^'-il ^ZW F8lffer3f? »(T?)CN I 
C5|r®?ijtST "SI*! 

'ilt 6»11?5 I ^c«1? '»)f^- 

i'sffi C6t<f 

'5[t?:^ I 'fit? ^il^* ■jal 

3}^5f^-ft^t?f cFf? 'flC’i- 

« 

I 'stc'?r? 't? csK^f^ 

^Z^ cw^l I f?55t4\?1 SIC^T 41?^ C?, 
^i^r? n? CF [(:?■? sfc*fT c? '«[ii5^’?«i 

?cg ??1 nc? c? 

nr??'^=i Mc^, 'ill 

?nc^l FeifB5at cfK 

C'ft^l, CFtl’T? FfC?t?r 31*»tr# 

^?fJtfvf 5T^(5t^- 4?1 ?t?:? I "il^ ’I? FStte 

4tc^« 

431 ?tl? I 


f?®3t?TFN 


^?»!1 '5r’(?ti^ ?ftar5?K 

'« csi'®t^ 'gBt^Fcaf? 

3Tiri5» •rf?c?i*r? *«:?t ?? 

f^t^, f??agfiT» itlfftift « 
cwirt^? *ft'5T8rsrT«r 

^S#5 

^ I , tfll 

C^H If^ 


C*fk?tf^«J 

np6??C9r? <^sr^?fF3f c^isr i 
^?«tf^4 c’ftSi c??»tn5r? wt?1 

«r«fjtn4 4?^3 I fs^ 

*rHl» c^.c^tsr 

nt?? #1?:^? ^ 

'»w ^?i ^t=n 





5»^. aarn « 

I vstl f«fH >f«- ntca c^, «{«(rtn^ ‘iisii! ^st^, 

I CS(»ft^J CJT^1 '®t?lC«?l C3T=^1 

^isi (Tf^i 5?i:?f c>t^i i 







*w c’^rc^ s{t«iT' 

^f?n® ^r?{5( ,i|3i?, jic^- ^\^■^^\^ 

.3TW, r^*^- 

^^C'sr^i Mfsjf'®, 
fsrstJT >Ttf?^T 

C’rW^e, fn^sr «iTTc>tt;, 

nfiii!5*i', ^’Hf sr^i ■«i»w^‘ 

« ^(ifcnt?, sfi-t f'l'sfPi'sjM’f £fi^H >?r'ii 

n^n<!, ^irfs^T'8 nfii’i^r, ^r^it^hhsi 

3TW^, >f''¥i, ^f-g^i, 

nivsj^'i, 

b'UTr^ surc’Tto, ni^'« ^stsfi 

5ff»i!5 f*iiS“ fN^>t '21^! 5 

f^f^3?[ 'Sff'^^r'H I 

-8 «fr.*:^i*i 

^t^S55l <ir^ ntif 

«r9?sj ^^n”*irr^t<^t ®f; ^‘pftiii '>ttnr?!ifgi 

aftf5p^ ‘si*iTfn<F ^fl:>f5i'^f’f, 5itii«i 

c’THtflS, «{’<Jt*f«F .^. f®. *it<'=i, '6 

^|5. sif#, I^rsfi??f5, 

f-t5fr*l!8l ■«r«<lK'J' stfsit-^N^T, 

'stii'sis »f*^csr*i cqyfCJft:, 

'0 ^Tm 'sitPiM®, c'^iHjIs, 

^rtrWnt^, c^^it^i’r, *iw1, nt^^ii, 

Ft<Fl 

■ « 

«W I ^«v5T^ 

¥f^ c<^c¥ 'Brf^flr^T •Tai *fti ^?i5r 


w n«5 wi^'^ 

®t; 

2f-!r^S^ ;(9?rlfiqf4n 'Sftst^ >J^«!^1 

®tn*i I ®f5 

3!CW ^r4 3ir^'5^ « ^**n 

c-(c^ ^rc^TSf^N 
''.W'T ^ » f;^'i»l*1. ■Sf'f f'rC^ ^I> I 

5{1i|t< ^C»l ^fc^, ^^<=1 

■6)1 iic-sNi:^ bT>rc'6 

^C ^T'if^f''( f'lC-Sf^ I 

ei'llffl^P iii^«lMf<^»f ^SfiJ whC^t^W— 

«ilB[S)'fvff'Si ^iffre ^1 

^^1 >)r?r, 

t< r?*ifc=T 

3{CS)iji I 

^\^\<5\ r-fc^^i *1N1 ^s» .;<r<'Sf<?ii 

M°s ctf?f« 

«fT?,i ^^rn-R I 

^pfstfgti jf’S'i’rR 
'sm*! «)^Trn^ 

f?ifH 5?i*f^ f-sf^ C^mi *(f5!^-'®t< 

51HN«! «Jtfi I Rc-st^tm 
sf>sirf^--s', trc'T?) iR cm ’rt^ft^'i »its^ 
«f»1Tt’r^ '5^ aiCW 

J9 c^'sf n’sir:^ ®rtJ)tc« c^?r '«rt«niR 
m ?j»itsi ( 

’srtstf 5ir»t5(— 

JTS?! C’T*??} »Trf ft3faft^ « 



WliT '8 




C 


^f!{1 <srt1| Rei ^itCSfif I 

cs^^iftff ■'?*«[i I *ic5f nc® 

'oitsitc^ c’ii ir^’Tsf 'srl^^T^j 

c>r cars f^wr^ctr?! ^t^f 

<451^ tt^ff^r nCBf 

si*fT f^fC^ 

cK^f^s^t*(, ^ff:i5 ^sttPrii ^^'”5 sftig 
C'?-! I 

fsffifjf, m ^1% ■«{fi^r?i ^c?, 

^«ti I 
? ^Kc^ri? ®fsr, 

c^ *f^ cu^fk^ 1 
'jsirsitff a«n c’t9\ I 

5it^i:*fl'4, m^^ -<?t^f^rfB i ff ^ 

i?t'«^1 ^1 ? C'fC^f 

m Tn^ '«f® c?c"t« 

m «ftr5f 1 ainC^F 

c^, =»ra c’fcn s?i cnr^ 

^1 fn^ I I 

'«sin?i?j f?c=f cm ^^}5r{5« i 

3ic@i5i— 

nf^f*f c^t^ t fsfi? T^^ 

fnn I #t^C5r?r ^ni-w=r 

cM^Kfa m'\ f^i ^^1,4| 

^!fjg^^ ’¥'«rt« 'SltsiTCWil fs^i I 

c^ ¥3C'^ fx^ I afsi 

cwc^sr 


F»tc«r m I (AW Bfr^ ’9f»ftf*(«p ^1 

chI I «rtcn c«n?F ^ 
cnrw, ^Jt’f ^rs i 

CB^tn 'siN»f <sf^«i ^ I 
^f^rsp?! fffJT ^!:?il c^ 

I 

^«.5i?i 5^5 *f9if c«fr«p'5it5t<f 
"Tfai, 'S^IB 

'•if?gsiff'4t ^f® « «rf^5^*if5r''«t3i 

^tf 5r?at^%caf ( 

) ‘ii*?i8 nau?a »ft#t'« ‘'-’iS c^ffeitn 
c«t?1 cf'eai i 

‘“•15 Nr'p'sf 

^t^n^ri «fTsr ^ai i ^as!5 ^itaa^- 
(3!r^r3ff«\) ^nerc’i' jzr^rrff^ i 
'»r^f5T c-fr^ «fsr?hf ^t*l=r ^ca^r ^st: 
5C«fHtaTtf •sia^ 3T«?t^t^tr»r '*sr^»r,<2f^*l ^a=r 
cntSt, ®t: 'slrM^r, 

at^itntaifa '« i 

^«s^?:aa arsp f^^rtca naa^l ^ 
a'f^1 >r®ta ^ftcatsr^! ^ai i?a i ®t; c^rcaa? 
cat^sf a^a sf^r^f^ca ^raa a^«i JT’sta 
Ta^rcs? a^a 'qa?t=T’ faaca 
aftaa ®r: ’T^mf^^tat ajaritntajta, ®t: 
f5rc8it5?T 4ata ®t: a?tr»fa a's i ®t: 
5r«[ffafa a?(a fa^a ^r^ta 

sfc^jarar^f t-^ Tmt'^ « atsia*—ill ^^z4 
«rfc«itFai «?caa asraitna? ^#aa«?a at®fa, 
'Bi^fitna^ jf^a uja^ wt*faf a^tcwa 

?«I ^rwt'?i >5^ ^ta'Q aFOR^ 

a^®i (na^ 

'^cafsra a^ai ^ i f^« a^narf'^ta sflastf^af 
c^ifarcatm ??F«i wtuatat *ttc*T‘^ 
fa^tflf® ^tflcar ift® ntc? I c<r3Prtfl‘ 
atra* nmarfar ar5!:l« irafa fai f • 



'6 


j*)*^ ff fw^v ff^-^n 






^9rl I 'e^ Re? m ^tc^it^tc?f?i csli ^^t®T 55 =?i ? 

^tsitt^ ’iftf^c^i ftfc?i cn c?c*r c^itc^^s 

^t5 »TtC^ 31t® 'S(R1 f^««l SJ1 'siC^fV, f^ClT *y?f, 

C»Tt CfC»f^ -e sj^c«F «it^r C?^t^, m I C>fW^t« 

'5(tc^ ’<rt€?ji-'»i?t?i ^?i, f^5stiR5^i ^c?i 5C^ ? 

c*r"f cn (iit c^Rtif —“sitfir 

sr'®R® c<i*r c^tsiR "Sf® 'si\*r, '^^'\^ ^jt^iu^ii 

c*fc«f fh^'\^ «i2fc5t«f%, tij^l «rtc<Jl 1 

«lf^ (RTsrtil ^1 FtC? *JTe?lT« C^t®t«ft^ «T^, 

^T^«7 C^SJR 5F«*ftir «l< I f%^ '6^1 vr.^ 

I f^®tc^<r I^RR ^ZHJ r«jaiR 

i 

»!'^«f '®t5C»T C^^^ ?— fmZ'Sli^ I 

C^sr^t yq^^l »T^i? ^ ^t?»t1 ?t'»1, Jl’SStf^ cn ^1^ 

«fttiiT8r5? ?c?iff»T, ?if^ c*f^c« 1 

f»r<5 c^\us^ IrfH^ta^car, «ictr^c?i 3 iic«t?r 

(?^f®iitm mw cuTf^i’ 1 «nr4^ 

*tf?lFr«TS»1 f^SitST <««f441 J^fsif^ I *5^^ 

f^ip, til’iii 5^9!^t«R f^ssT^ ^ f«r«r «rr^irpns 

cTOffc»ri? I c<«nr^ ^tf%^«f '« cn^ 

siR Rc*i?^n?i 1 

«r*H5ft c«r^Tr?T ^Jtsrts R, ^irt^f ^Rit 

^ 5mp 4511, ^ 4tR^ »IC4C*f ’JfC^R S1C5R »rRtC^ 

cit^ mh cf^R t%w pr?-—^fsil ^ • ' 

RW <«r<R ift4«ftfi5 nxnfm, 1 

^ 4141 At 4111 R«t4 fi4^fw>lt4 « C*^f4^ 4tiRS4i 



wtwr« %rti» 






^%W '€ -Slt^ft, SI5WCW5, c^it^f^wt^, 'S 

fH?i, sr^^tc*r i cw.^ fwc^ 

^r^r—'sr®'®; «ft‘ti c*f, ikzm *Jt^l ^*i[qtft 

3»C?lf%9f I i(t?ltl^ 5CST1 «(t?1 I vil^t^l 

C^CS»ij:3|r5C*r?l '« 5# ^hi 

CW^f?f I «{*f»f5R^^ CHC? 

«T«^?r f^ssfii->it«}¥cw^ nr?if&^ w.^ to ‘«it5iTcw?i 

toff I 

tot? f^33f ?tto 

1 <<1^ f<5to '6 

"SffsftCW? ^R’ft, « 2ft^, ’T5’3JC«f?, I 5lt5? ^ 

c^'tcscw, C>T§1 «i«ir^ 

cwto? ^T? ?5?T?^ C? f?35H C*lt totC5^? cwe?1 

?C?Cf I 'ij^^l r«f^ ?C®Tt ^C?? '6 5ft5[? 

erTJ^c^, nm f^c^? c«tc?? c? >i? 

« 

Sf15? 2^Ntt6i5^?to^, 

'6 ^c’*pc<if I «(t!:srrif-sfc5itc5f? totcsi^r <2rc?ff i 

c^i?ritsil 5?15J1 ^zm^ wf? '& 

mh yjwzm I ^z^ ?tf^, ?t?i c^t?rtfif9i, 

^C9f? C^Wl*l?:? I ^^«f1 «ft? '■^Z^^ C?, C^iT^CW? ?5tcf ^TCT? 

?fw C?^t^ f??? ^to? CW?, 

I ^ttw? sfts!? ??c^i «it?f? 

?7W^? 91?, ?^!:w? wr9t':«?? ’??? ?t?i to? ?? i 

C?, >2(f4^ ?r^®!l, '« f9’ft“-'il^ 

'«t?tt^^ c?t?fr?t? r^®r I «f?? 2t«f4^ c^ «{?5tto 

9?, ?tN»l1 '« ^Nt?#f—'®t?ti:^l «f?f ?t?C9 I 

«f5f4ift«f^ w?to 9? I c^ ?tc?? «f<?4j?f CTt? 
9TWt9 f?C»f^ C9tt?f, «fctf?C?I9j^ ffa?T?r 9fWC»f9^ I f?%9 <la{-<1^?Ft'e W»f1 

•«?t?t9 I ‘«ff( 'e f?55tC5l’? ?tc>f9 ?v<rTl ?f? CflfHtf «1t9 C«1 

<10? C9I91, «f?? ?4!f1 ^C9 039# ^Sf<f 9f?rff49 9f:?CI| I <8f?9i# C?«t 

»I9W 9 JffWC? C»19| I mi f<»rst n9^f C9t?N 9C? C? 49# ^ 9tf9l 



mw c% c?c“f fa»it^^l 

^tai, ’It® ?!i.c®l c>j^ ataatl&a ’?ft 5t® ’ftta i ata*itt& ca, 
<2iat5r®; ^itf^ata^ ‘55^»:^ caata’ i s^l^c® afw'e ta»Tcaa 'sjt^ 

ff®t^a fas^ caatwi acacf, fa®l*i ca a®T at^taa 

«1aaataita ac^ 'e®cfi|t®®tca ®ta^ ’ifa^a cw^ai i fawtta? 
atsTtaj atta stf f® '« sj’irr® < 2 {t%a n^i 4 « ®aj a?<3^5 ^ta f%®tca ®ttaa 
a^at^, caf^ a^®ti:a catarttai ‘aa? ^Tatt«fa :«ft*i c^t^ca^il cat^F ca 
aa c^t®tfa 'Q ^ar-^ta ataa acai gca* ata, ®itffa araia twtta ata uei^ 1& 
gasstfaa^ >f1^®9pta cat®ta'sa aal 1 ^tatcaa ca f^ataa*iat*i atfaarr 
'<3 Taf^ta fa*ii’a cKa« ®aatafl ca fa^stcaa a^a mn 

®1 ija a^ai ^aasa 1 c^tatca^ c®l ®t^ aaf^ ca, c*fC 5 aca ^ataTtwa 
ca c*f»r, fa®tcaa caatca, acat^ ^a^t^ ^ita^ara^^i 1 

®1 al i?a ataata—a^aa as^c^ia, ^fa ca ^4 c^t®i- 

'i^caa asai a«icea, ^ a«ac® ^fa catattc® fa^ttaa 

^tc^te^ta a^a fir^st^ aa!^ cata ^a c^c’t 'ed i 

^Tfa^e ca*r afaca aitail ^fa, aitam®! ai c?itt^ fa-^jt® ??a i «rff®. 
^laa,” aat^, aa faatat ^tatcaa ata «itaaF ’jatai atail ata cac^ 1 

aa alaatta^ fata aa a^aafa aa**! ^itatcaa ataa oiai f^a ^ta 
I ca aa a®T nca ^itfaf ® ycat^ ai ?c^, ^tc^ ®tt ^taat ^itaa^ aaa 
a^^ ata 45.*! ^at® ntfa ai 1 «(tafcaa a^tc^ ai f^a. ®tc^^ 'sjtaai ajcaa^ 
aaa a®j aca at*»c® f^fa 1 ^a®tfa^ '^|t®9f*ta ^cai, '^iTafwa acafstcaa, 
atta^ ata f®-^ ^Yfaa^a, ai 'sitattaa faa a®j at*a ai 
cata at ^taal a®i at®i ^tacai, ®tt^ ataa ^att^ f«fa a^ta c®tai 1 

a^ <si^ c®tt«ia--'^fa ca faista «ia*^a*ta a«it^, ^tala a® 

c®itt4a ®tt® fas^ a^a%a 'atcii ? 

«itc^ iafar, ^itfa ^^atf^® ^ta I ®faiic® ca aa «fjf4fta ^ttitwa 
?ta, ^fa ®tt® ' 2 ia 4 ifi afaf^cas afa c^ta af^a ati^tai ^at® ’ata, ca c®i 
^a «fTat*«Fa a^ai, ca ®ai afaf®ta! fa^^a matta 1 afar®a «itf^aa 
—aflw atataa c^r®ata. sfa^ a? « fa, aa a? », 1 '«ita f%i 

ai ma, ^fa c®i c®Tata aftatc-rtattaa atai faaa «nita 

asat® ’itata i ®t^t'9i ai^tcaia ^ta ^a^^t faa^ m% i atai aattm^a' 



«itir 

ff ^ I «it5rt? «r?44*t ^i:«t%9tst c% fwwij «r*rtsi m 

T5i5r*c^ ^T-ft^—c*Tf&, i^igcf I ^t3it?r ^ 

I Jit »T?t':®Tf^Jil Jirsrf^cj^ wt^Jt^sri ??r, 

A I ':^t3rti:«f?f 'e c^csr 

«f5r4;f!«f% ^r.^t «itc<i1 'e i 


C^fsiTCW?! ^ICSl ’ftc^, ^tf^ fwrJR^- ?ltff- 

^?f ^®?n5l ^Ts? C^u «rc^T^t5^^ »!tC^ =11 I 'il^^ f5^1 

C«f^1 ^t^*f1 I CR^I'e «(t5R^ •^f?=[tc*1 

Jit f^f»a f^r=i^ '4nw, m uQ^t i 

^ifm r*ff^^i =ii c’tc®! '^m =111 

fsi^T'l ^ill c^«fil ^19T 

srt>! ^1 ^15 ^8^1 tz^ i 

5C9T1 cn^fM ®i^’?i c^z^ 3Pii»f; k«i 9C!f ^TC5 

I 5Ptc6?i n^ ^^=i--«t«ft^"1?i ^n? fii'®^ ^c?i I 

y\uw c*i ^t5 m=it®it« ’itfn, <£j^f^ ^tw 

55 ) C>!Tfi59t=I, <t^lf^5t5 -e 51 fJif^55T5 fir«f«l ?(tC?F \ 

>lt*ft5*t«5 5tf%, C5t®1 'Q ^ «fi:5t^=1 «{1^5tC5 f5%« C*l»tt5t5 ^5 

-n^llCiil 5C5 I 

«5f5^Jit5 •>inC55 V^\ ^?1 55 I «^=1 5t*1t5f515S 

f5rap5i 5i:5 5tC^ *.— 

CaCO* ( ) + SiOa ( 5Tr^l )«=CaSi08 ) + CO, 

+ I ^15 

NaaCOa (C5r®1) + SiOa (5Tr5i)*NaaSiO, ) +00# 

«J15 m ‘iJt 5fT5C5 f^faS 51^5 m5tt5l ^5l 55 I 

C5tWf5 <lf55C'$ 5I55t5 5^5 C5 <»(t'e5l 5t5, 

Refractory Glass 5411 55 l >115 W 5f5t5f^5y 5^»nf% 5FWC15 5I55f^ 
55 I 55t5 'siC^'Jfl W *155^5 I ^5'n irtf555 

(Plumbic Oxide) 5tf^5 mw ^f^C5 C5 TO *tt’«5l 5T5, TO¥ 

C^TO ^15 (Crystal Glass) 5W I 



s5Pt5 CT "S^CSI^ 

^rsTst c»ftc5?( ®T^*i I mw ^ 

c«tc^ ^itc^ttPU 3[9 I 

wpar ‘nfsTS «i^^t?i ?PtC5? ‘«lf^5itc<l (Selenium) 

c^r»fTt!?1 ??[ I ^iTtsrtf^sr (Manganese 

dioxide) c«JC^ i 

c®l c^f^r ^ts I c'f^l ?il5p f^f%a ?c«?[ 

^it'Q^I 1 ^ 15 : ^t5r *ir9f 

C5i*rtc=ii «rtc^ 1 Js^riTfw?! >rti5tc^r 

^t'e9l «itC?r *.-- 

caj*Tf^<? (Chromic oxide)—^l^^ff, ^iT^Ftf^^ 

(Reddish purple), i C?l%^ C’SRai 

f»rr«Tc^c^ir ^*19 ^c?i I cw.^ cif’«fl ^T?! c?, 

C3i*ftt;jt ^1 i%^c?i «<tc=^ 1 «tfw t5 

c^tsil STCW C5|»rtwl ??i, ^ Ruby red ^ 

r\ «ftfl«i I ^ c^t^i ^> 1 ^ ^«tt?f fk^w ^tc6?f r®®? <rtc^ 

C^, >1t^tC5lT'e CW^ ^1 I Ruby Glass C^^®l^t35 ^ll*! 

si^cT fwc?[ c??i I <i)t ^15 ^c^t-srtf^c^ i?1l I 
>it«(t?i«i^s «it5i^l c^, isr^t'f^ ^?} 5Ti I ‘^fl^t« 

«if«l 'SfJTff^'® ?r5:¥ c% ^Fter mv\ ’^f?fi(ic‘i ar4tf« 1 

irc^T? « c^t^i c«p5?9i^c^^5i 

f^»ltC9T Cf'^ri sitt^ C% «fC5T?l mwf 5C9 C^Cf I 

* C^1 C’fWf ^\ I 

«ft?i’e (Quartz) -sfr^ic?! ^cg I 

c<ic? ?Ftc6?r gmtg »itgT?r«t \ 

W ^g®i it^o* cji, «g»T 1 

#Tt?cg^ ^gi gtg t •si'W^ 

l^g- fej 'ait»^t«irgk®T^ 1 «ic5n^ 'a(Tg’®5t^ 

fg 5111 *sFf&^ 

^v\ gtg I iit ^15 Rtg .WTf% f5(5$t«i 

’•ft I ann*^ gptg f? 1 

«iwt ^c*if%<;ir, m<it«4^c5g ^cn nftr c^m 





<1TCil ^^ 1 m Fe,0, ^ttC’F I , 

ar^i ^3^91 • ^it«(t?i«i f®«? fwc9'€ 'sitstlt^Tc^tcsr^ 

I 

5trf!^ ^15 Itte C^C^f SI'S cn ‘-^tB '1t'«![I1 ^C®! I 

vu^ l?!f I Sitwir »TC9F 

f^f®« c?rfe fsjf^cu 3Jt*T ^T^^t?i fsTfsic^^Ji (Glass Fibre Liminates) «rv® 
I dit tt9T ^U m ?t^1, *r^^ "f^ I 

f^fm *ft^<r 5 f?ii i *5tt^ « 

r«I5fm 'll? W1 55^ I 

^ic*rr ^?5®s{—’fts ^tf^ 

®«rc*ir5^f sit?r =?wKttcri^ 


#Tt5! 

< 

c»iT^1 f^?iT^ '2|t>itcw?r ^<11—«it?r 

I «2fmtW^i I ^5? '$til \ 

vf,^t^i tr<\ '«ttc'*f ^ 

mwc^si« =R1 ?5C^1 r«F fsrr:j^ ! 

?r.9n f^rt^T I ■sit?! *51 Sltc^t lil^l -Slt^tc^?! \ ^Jt9| ?f«fT0 

«t«tc5( |it5ifif|r.^?i i <£ft^ ^tsr?fi wtf^ c^, Sits?f«1?i 
?ic3??[ w.m c^tsi 'ii^^i <!t^?! i^m «itc§ 1 

C<% r?5| =15 I 5^^191 «[ti:5t C%z^^ f^Tt»l fk5 5C«1Cf 

«J^5'I 55T^r.^5 ^59111^55^1*15 'Slt^^ ^C5f«9| f5f%5 ^t^15 «lt5 

5i:«5 hf5casT5 i ^*rt<^1 *ir«j 

r5®t4l51 C5»f 3§t=l 5f5i:9I5| ! ^5=1 «lt5t5 •tWi 

^^JtC9|5 ^^5 » ^t5l ^5rC55 ^t5C9|=T—51 '»lt55l'«f^ f5f^W! 
»l‘s?:5tr«S^ UVi 5Flrti::»15 5?t ^C9C^ l f5%( ^*TtC<5 f5f«« 5^ I ^tCWf 
«l<3[;^55^rt^5« r5f«« nA ?5 I '9|^vfl5 r5f«« <1*fTl<5 f5f^ 
f'«f1 ^tl ^5 i f5Slt^5l C5iC915|, 5it=lt55^i:^W f^lOT 



f S3l»T 

I «TC*fil ^tr.'sf 'ot^ ^?1 i 

• I 

'®t^ w ^T«*i «if^t& c^t5[ c^t^ 

'5fT^t?j 5C^, ®rT<( ^tc*f? '^t’fcTf*r I 

f?i^t^’*)iwfl w.^ ^5Ti I c^, 

C^Tsf'S ’^'ftcsf^ ^'X C^T^ ^1 -sjt^si 

f5f^?[ ^^ft®T sfjTfsir^^ *i5ftC5T*r I ^]f^ap5r 

I c^^^ ^wt< ^5J «i«ftc< 

C’tCSf flrt»T ?C^ me? I ?1 ^^Ttc^l? 

n^ «iTc^ I fliT^rl^ c^ n?!< enz^ m?« ?c? i f%^ 

f?®!f;f)?i cw^c»f5?, ^tee? c?5^r9 ^i i ?C5^ i 

si?5{ ?it<i “nsie^ i f?®sTJfl?i 

?»yc9fi^, ^ti? m>!C3i 5?? I ^ew<i ?®ii ?r? '®?9i 

w<i 

fitter ??e^ i f?®5t^?i 

et®T ?^c? ^liTe^i? ^?e^ m?e^ m 

^a?tm W ^sT^il ?tc? I ^»frc<? f^n®! ??— ii? fwc^ 1%C? f?8Bt4t?1 

^'3|;’t?^T‘a5 ’9t'»Tf?^ f'5f^^®T ?T?i1 I C^t§ C%? 

c’iN^! ?1 ^1 9j[e^t? '«# f^c? ?r*t?i^tiN 

cw?t? 'I? c^^\ ^Te? ^uwfl ^T^Ti? ??e?e^ i 

^?t? C?®rt5^ ??, ?TT'1t?l& I ?Ft?«l f%i^1& ?j 

^«l^ ?1 f9c«i csft& c%?c5, ?5i? «rf? 'iJtn nm 

c^€?n^ '®T?1 r?ta ?c? cm i ^?t? f? i 

'il?!^ fsifw^ f?^t? I c^'tsi 

^?Tc<? «r^?i ’issit^ 5e? 6^^ cx «rsi 

*(1irl f^9l'e ^T?l f^fs^n ^11 t'sl *f? nsicst -^mz^ ; ^1^' 

c*^^i ’Biwcif? ?^te« c^=? c?c? 
'ec^ j firm. ??t? 8fc® lat cn «f«?*ti, W cw«?i 

.^rtw cf?ftsr I c^ar^^? cn ?[w, ^ ent 

^tf ‘ 

’tflif^f^?^ nf 1 ^i| fTcf cti 



Wt«r'8 f^WTif 






^sjTfSF^ mm I n^tSC!! ^911 \ 

*fw? finsi ?^9!1 I c>rRt« am m O^am i 

mm ?iTC¥ ^ nm^ flrt^ m "sitce, 

^’11tf|5? ^Jt5lf»!5T5l I ^1 ’TvWlX’t 

^^?ft I emu am c»ftmi» \ 

^«ii I c^a?tc=i^ 

\9!i '5{^f,}3ft3( I f[u\ f^z^ ‘stc^’^^n mz^^, ttc*rf mz^ 

fsitsii ^«rT ??:?(fi^9T i «i'«^ 

c^* I'^ft ^^z^ 5C9I «i?i vii3(si«tc^ ^^z^ my f%^?j 

cm^ am 5R1 mz^ ^1 ^^Itcai^f* C^fafts? 5^1 I 

^{rc’f^ m c«i, emm 

G^z^ c«i:^ f^z^ m m '^z^, ^ts*! mf a^m^ c^aft^i 
1 am 'ecJy i c^i uz^n 

^Tc% ^1 m^m nftm mu fif^ i ^'stc^ 

^Ti:^ 9lt|5{«f81?J 

f lirc^r?! ’^It 3^111 , . * 

jft'giJ mi c*i m *tfc?r, ^1 m\ ft®! i 

m ^jt^ji '8^5j®tt<? I ^T<‘i am f^, c¥^ mz'^\ m \ 

cm <(Tl^ m\ ^Of I 

“l&w?r c«T’f‘' ^«{Tl& *tc«^ ^C9r 'srrnc^ i c?<fi f^C5fii*r m% m 

*ic's I enh «^c« m?i a 

m cm I ^Tc’T?! cifn i 

?i^fwsi m flfTs^i m c% f&c5?^i mi fine®!?! crafts? m\ 

^z^ 1^5 I f^rt»i 't^fi ??JT?r m r;?i( wsit^itii 

^zm^ I tc5i« cm c?c»tt c*r«fi m i 

Tsi^t’ii:^? mm c«rc?p «ii^c*fc»f ^ft m 

«rr9it«f® =^i^i:STfsr»rrf«j» \ <tc? «?twi t^»f 

cm hm 5^t?rlt^jr»itffl!i nw f lrrc«^ ?w nm \ mxi 
c^tJ? f^TTcsfii m* hwTf«i¥w« nza ^zn mxw \ 
i¥W ’t^J’>FtMii:?r *tfiiT< 1^ «wtii mm, f%^ firt»r fci c^# i «1^’ 
^u\ Oim^ ^a\ mm cic^ f trinf 



cwrrlt, «> 

I lil^ ^!(1 

^iic^l I ^C5f^ yf^9f fsfsi^ oj^r*! w.^ '®t?:'5 <i}^^i 

Wt^ll C^t^T «tC^ f^5? CW'^1 ^tt^, 'STt^tC? C«^1 C^ 

m iiz^ I <ir ?itl& c^v^ c^t^l ai:^ cw'S^i 

^t9, '®C^ f%f^1 I f^lf?s? r.w^1 ^11&S 

fef???! f ^jts^ m I 

flit®! «113(5^«I 

^C?ir^«T I ^JHT1 I 'Q^t 5tl7.^?l I 

'®n:5t^ ’ftcf 5 c^z^s er.k ^ 

I «}t%—c^c? c’^ftn c^ c^tt^l 

3F?, ^1 m ^\z^ I 

I ^t^i «TiM iiit¥ ^1 'f^\ ^tf^ ’itc^ 511, 

^1 f^rc^f ^«ft, cnt ^t^ii ^1 5i^ ^Ijt^T ^z^ i 

5|^ cn 51^ l?5 5it, ^TC5|? 

C^t51 ^t^t?T C51^ 1 Ctf^l C‘f\^, 

5^5, f^i <5rjT^r^^ t5 i fljtc?^? w ta 

?c^5i ?f% (pqi:^ vftc?, WZ9J 1 f^s5t^^5i i^z's c*izm^ cv, 

^^Mz^ ^tzw^ ^wvj wz^ t f|jt®i Uz^ -nt^?^«ti 
'^Z^ ^T?l1 ^ZUf^y '*nf?r 'Sjttfj 5l]t^ '®5^ sitll’H '« ^35— 

^'ir^irt5( c^5i^ 3jjt^r'« ^^f9!5t5i 5i«*»f 3r}t^ i 

^^3pt»T c?itc5i? it’n fljtt*!^i 

■^n cmc^ ^tQl mz'^^ I ^ljTC9i?j ^^z^z:^ ^zm ^to?[ "l^fiz^ i 

^»fj^t5? •Sin I ^z*ii fl}t®T f5in 

m'?1 ^vs C’ttf I «rtl^f=l^lt5? *1t^^ C^tS 

ws «(t*5<fwf^^i c^5i5i 

f^tt wt5ii in I 


wt^ 



c^^^\ ’fiT^ I 

C^TsitC*!^ nr^5!I I C^ts^ CW^C9I« '®tCW?l ^«i1 

I ^£i^ >1^ 5t^-6^5T5f, isjtf f^-2t^f^ Ti’^m f%f 

r 

1 c?:t¥, C'®t5iti:«??i ^1^^ ^1 mi% f^l I 

^5^t*(c!J ^1 ^t?:*f^tc’*r c^twc^ 

^t»ft?«f^S ctf’^fl 5It9 I , W.^ 

JTt^’fir cw^1 I cw^c« c<r*f =^%, ‘y(®Tl'« ci*f 

^11 sft^fi '% -ns^T?! I 

f*f^ c<ic:^ ^\*f ^tc®ii <it^i:^ i 

c'^t$(& ?[t^t#l ^^1 I r*fi:^—®lt5T 

'sit'si 'siir.'? I 'siT®! TOW wc? 

<1C^ I C«1CW5 <112115 ©f«^ 3*1^19 ^tlt1®t'®S fw ’®lt'5tt 

5115 <*{tcw ‘jqi’ <1t21C15^ >l’s'1jf-e t5 I C^w C^t^ 

C1*r 3}^t^ I BJeltt^pal 1F?l1t?f ^>1? ^®T1 '^Iv C®T^^tCW 

15^1 c^tc®!—1^15 c^i^ ••^sIn few few wii* 

WC11 ®i^i:w^ 'ijfe 5511-cwiT^ ^#1^ c’lJi 'jQwfei f^vvni 

>115TC1T ^t?f ^«11 "Sitl C21^fel W1JW I WTl^lfe wj:wi 

^tfe?it^ ci»r cw>^?c^iw"i<iw I 

®1WW iT^tl I'^ti WC^ ^1 I 1t^'W3f7.8^^ CWt<1-Wtt^<I ^tw<1t^t^ 

^11 '1t^ wtlfec^ c«fll—1t*11 WTt^l^It^ 519 5^1 I fwil 1T1 

5199 Wt511 91 W9C»r 5221 911 ^ '6 <JW^ ^tWW S?W29 ^WC9l 

^It'Sl 9 *n'515 m 9111 W9C^ W29 t 91919 29^^ <^299 CWT9 

9t'1t9T«91 C9fe: I C9 CWt9 ^<1^9 ^tWT9l WC^fe ^291 I 9t9l 

<5299 ^9<a2'fT9 CWt9 <lf969 ^W\ 9l9 9l—'?S^ 91^19 99 91^1 W2^t W29— 
9tf9Wfel 99^9 fw^ wmi W29 I C«f29‘. C9lWt^ 919 9129, »5fet CWt9 

919^9 919U Wt9<l 91^9 9t9t9 919191^: 2991 9t9—*9l9t9 9tW9t9fel 

• 9tffe9 9^, fW'® ®tWW 91919 9t9l9 29 9W9 CWT9 9^ 912W 9t95l 

99 99 ^29 ^^29 918112^11—9^9 99^9, 9t9t9 fW9l9l«f%« ^ 99 1 

^UCW9 9911 ^:91 5119—;Wf9fg« 511 29%W1 912W 91 I 9|9t^ *<91 



♦ * 

«t?i^f?j <i}csr? c^t^i <it^i ^JtK I c^t5{ 

C^SfClg I «i)3l C^ C^tCS Jl? ; t5 ^’^1 

ctc^ C^t«*t^tC'5^ 'SfT’SICq I C^l>^CeT 

<tTe?il \f%n I jjt»(t^®f«’. c4tc^ c^fsz^ 

*ifi|’?T3 ^t^'StTif ^1 ^tC?. ^‘it^'.^r I sSTS^t^l C®Tt^t®1!l?ffl 

^tc?. i!fi I ^ficw^ c^wtw M'Sl • 

=^1 5?9r c-ftH >i5r?i ^tcwii 

C^f?[t^f^ C*t^1 ^4y I '®l^*f'^ ^1 l?5f|'*f^^ "stT^TS 

^?[«ft?r '5R<<t<is —’<f.3i><{ 'sfNsji^ ■®ite’S3i iii?[i 

NW JjC5|f ?.?:?[ C’^C^ «ttc? I 



®t55F 

c?t^ 5T'®Ht^j '®f^ ‘sj5jci!?( fwc5 

CEp^Mf^C^ ^tci? I »f^':?l«I 'Stl^ ^1 ^15^1 

’1t®1 ^1 «r.5r*!?J I ^t5C«t J351 

5fC9| ^C5 5t5 5?1—C5^t5 I ^^’SlT C'SC5 ^?Il ttC’T^ 5® 
a^t®t5 nTC5 I «t^f%5 ^^5 %5 

^Ta ^\ I m\ f*Ftli I 5t5—«im?;5 

to cm cw^tc'i^j 

^f-f-f5tlt«ii aH <^>*rsT 5rc5 cnz^ ^m fka^K^i - 
^tc« 4im ™ Pf^t<ft«t ^¥t c^t5t cm, cw51 im 







*[-*? '??w t5 ^T^*<tC5T <^t5l?r ^tci 

»i^cs?t ^fC'f ^^^ ?JT9 I 

^'<f^'e ^^^'6 'St5t5?sl *r^ I 

Vfi^ H"? 31519 <2r^tf9'$ ?»9 ^ti:w ^C^l 9?1 l "519 

C9^9 ^N c^j^c^il: »f9fC^ ^tCW9 9tC99 5ii:;^ 9^C9C9tt^^t^ C«(C?F 

C9f9:9 991 nc^ 9f9 ' 991 n®9r9 ^19 'il9l i£15rsi '«t't W- ^^9 

C’tC^ I 5191 9^C9 C9SC^ 9t9C®lt r^^^C99 5iC9J ^Znn ^ C^\c^ 

’nf^C9 9t9 I 

3lt9l f?ilt v£IC*f9 —^t^^l 2}9t51^S ^1^19 si’^S}^ I ' 51^Tt9 1^9^ 

49l 9t?:^9 ^'^ C9rt<l9riC^9 ^t?;^9 '®t^^t51l9 5lt9I «lt«f9 C=19 i ^9l1t9 
<99 f^:»i >i5ic9^ ^c4 «rtC5p i «r9c5i ji^^i 

C9^t9-C9^t9t9-C?Ft9f9” "tC^f 5|t^ -nt^C® ^W 9^i:9 I ^t9<99 319JC^ f^C^T C»lt M1C519 
3IC9f ‘9911 C■^^K^ 9tC^ I ^tR9 ^9 I9p5l*rJt C9?:^ ^ «ttC^ 1 C9*f 
f^gip«t ^iit'®tC9 B9r9t9 <99 ^1 m ^9 I f9«fTC5(9 5ftC9f 5itC9r '*199!/ ilt 

99^31 C9 5(1 C*tt9l 9T9. ’®1 99 1 ^C9 C«t9 59t9 «tl9 vfl^p <9^1 ^ItC-n 

C9C9f^ '5It9t9 '^^m9 ^9 I f9«t1i:5|9 999 ‘i!9l 9191:9^ ^t4 ^19 

91 I «(®TS1 999 ^91 C9S951 ^C9 I 

^ ’f99tf99 ^‘99^9 9tCS^ '491 «1®J^-—C9St9 9t^f95t9 C9^. I 

m9t9n®; C^t^ C<9t^t9t95^ C9C9 9tC9 I 99®Tl 9l ^19^5(19 9C9T 
C9 m C^T^ C<9t9sl W^t9—'Ct^ ^919 1 CISl^ 

Cft^ 5rt5^ '4C99 t5 r«19 9ts I 5it5 f%^t9 9^9919 >199 9^99^ ^99^ ®t^95' 
f«?9s1-9'S%C^ f9*C9e «tr9 ^t9t9 I r9f%9 »rc^9 9^91 9T9t9 ^491 f99C99 

9r*f9F f9C9 C®1t9FT®it99 ^T^t95tf% 9t9 I ^*T«;t9C« «fto f9951J?P9% 
^^«Stft9 ^r9l 9T5 Bf9?t9 I ^tC^9 C9% 9W ^9 

91 I jqt 9rc?9 ?^T9 Cf^9^9J flw (^9(t9—^C(¥9 C99C® 

«ir9?f^1 91C99 ?«t9 9'* 1 ^41 9‘*t^ ®t^C^9 ®9tC99 9t^ I 9tl^ C9C9f 

9t9i't9 '4^ C9C^ ®t^^C9F t9 C959^ '959^^ ?9 I »lt^ f9C9 9t'e9l 
^rsi—4t 9^8r 9t9t9 'Sft? C9^t9 5ff1[5f ^<1t9 C^^ \ '4^ 9t9t9 999 '4t:99 

9C9I 999 999 9t9t9tr9 C9C‘n 919 I '49^919 9?t9 '49'9fW9 9TCf9 ^99 9tf^?:9 
to ci5t^ ^^C9 199^^ 9fC9 C99 I Wt^l 9l *9C9 C9ft9t9'8 »faF9S^V 

91951 9C9 9^191 919 “fapcV f9C9 «lt#9«l 9^9t9 C9|l 9(C9 I 



f^5f »ttc« I eit®^C5 

I c^, ^ln] ^m\ ^z^ 

i ^twrc*?^ T\ ^5 ^5^C5 ^tc^n I ^ZW 

C6?t?l1 ^1 ilC® C^t^ C^^<\ 5?1 I ^t>11 C»«(l'-^ m ^lE5t?l1 

mz^ c^t«ft?[« ni^ =?i—"^tcs? 5i'“r'®l^ 

C^l^tll I WC9I 51*t^tfl ^'HVi ^?1 'SIT? 

f5?r »r5f ^c? I ?t05t?sf% iRtC?? CbT?« C?% I 

*(?r c«tT5il 5rt3j (ii?i ^T'5{c^tT<l!^ ?Pi? I m c^t 

*ri:?f c«(c?p c?f?c? -^z^ 'sit^t? ^tc?? »rc!f 

I ?t56rr?1 ^t^t C^C? «Tt^? C»f? I '5(?*f ^t-3?T^ 5C®! 

<si^i^ cell ^i? I 

§lw?3^ SI^9T 




#tiR ^SPPBI 5I«®fC#‘JfC?'?*l1 

sf^f^ «t?« 'Ttf?- 

'e ^fi5f 5f"nc# 

'aitc»iteiRi-R<??i '5itciit'^5? 5!Fi:?=f I 
»rr^? 'sftcqtpifl-^cap 

C?C*rsi 8o tW?$8 C?t^vftaf t 

‘fljR 

m% «icsr^ ^ *(t?*n 

??l 

'^sucsR 'a(^f?^n ^c^n 

«l|Sf«it1 TO«F ^ 

'sjt’icf I f¥s fsstrsc^ 

®tJ cnt^ « ®t: «Tt®t? «f¥ I ^t?i 

nlWi etta c?, c^ ofri? 
sR:«rr c^fti 

®tc«nr *tfM*T ?tmi ?c^ 

c^rtf^^^f, ?1 aRtt® ^ 

^ ??c® *!t:?! 


C?, 'Slsjfn Bf^llCifl 

m\ till *f^C'l^ I 

w I ^f<?t5i 

nc?'6 5fJT«i I 

nt?m fe, ni^ 

“fi%s « «Tf£^<J IJtf^ifl ¥C«l 'Sftcsf I 

sp1f ^vffi^'itr^'Q '« 

-f-ffnr?! 'sitc^Te^ii-5£^' 9rr??*ii etf^ic? 

®t?i I ^ 

C»f«n c^tci C% 

^[c? c? Trr*F, hf*f=F 

Vi I ?t?1 C^tC'T? stl?J 

4C?, 8,*«^ 

«r^tiB TOjc'd^N 

^eci! v| ®t»il& Htiw ncf C?ft? 







^^£^1 C^ m fwf=T^ 

'-'{fr^p I 5fTt?T^c=ifnwt*i '“iwt^c^^r 

l«0 • f®.;^ I ^f^f^'S 

^»^“*'‘ nt^^9 15H5i^ 

'^f!! i *ft^'9 

^f% C^C^ '4tC4 i ff^ <i|£^''«'^ <twfea 
ill ■*»! I 

c'sp^ 'sfts?^- 

^fir 3f!fi|5 -^£iicf I ^f'j-^i:^ ’["’ic# 

c’ii: T< ^:c5:^, 

<<^14 «IC4<? C^'il ^cei 

£f*ltfT^ OTII C®r4tc^«1 
C5i=^(:3^ft3 ®f; 

W{T{*<?1C®^ <11^ «tfaRt? I 

gfl y t r ^ 's 

5ffsitf^^ »T£«y C<US 

?ir^—c^if^fTm 
®t: <s\\m 

"<F1C3C^4 I 'Sf^CSf fiif4 'Sft'ffi? 

f*i4t^4 ^ c^^rrsc*!^ 

^cs’f =»ic<it^4 I f^l4 c?c«ri:^4 -a ^ff?*f 

^rf®?i c^rc^a f-r'-?t^, 

*{W I 

'ii*j^ ^^£4 'srf^ll^, 4r*fj 

<<r?ii«i c'^«n 5 T^£w i w 

'S 4«. 4’^£# 4^£V£^ 

«intW4 1 5TC5«4 41 ?C?1 5f?rk?« 

'Sl4t^'k^^ nt£9 I C¥t4 

4?,^ '*ft»lt£^ ^^4 C^t4 4T^ »rt^1 ^^£49 

5^£^ €rf«^« ^it!i, «'^4 '»it9 

»l"n£# ’i:£6^'4H 4£?t!5f4 S?1 - i!ftr4?l 

^^Htff^£4<l 53^?tt*l|4 N4 lilt 4"^c# W >r^^ 
«*rt£!H' I ^n4f^, .c^Tm '« «i£|f^« 
^sf4 ^r<(4t^<ii^[* 4t^r£ft« ca® Ipbatoa 


5I£«ri £4^1 4ta >P!£&£? ^4 I ’T4£4£W 

ca^ 4<t4i«1 C4«t1 C4£l| #1 It<3?t^ (■•’^<^)» 
*ff«64 '5ta£^a (■»iJ'») 'Si‘^^ 4'at^£44 

(V«») 4£'(T I 

caf''t-f44f4 ai catn <ii^-£a'4 

4 

^£« ’ff£a *t-4^aaf 41 4ffs^|t£4tf^ 

t^^f£’11 f«l’^f4'5!t‘«1£r< ®f. C'^t£44' 
^flts £^144 '41 4£4£^ £4, 

s|%£44 £^[4'®t<£*ta "^f® ^£^, 3?t^-’®t’^£4a 
4£^t^4 4^C4, 4f 41 

mK ^aP'a f4£*f4 *lf44^4 4^£^ "I^“ 

'•84£W4 4t^t£4T ^ 441 n£® I 4?1-C4’4 4t^t£4J 
4 ^ 44 ^'641 ^4^ 5!F1^ I £4f44t4 

fetl£^f44t4 f^j|£^4 5rt^:t£4T «(Hf« »f4f"^4?y 
=9^ 4^41 54 I ^ C’4£^ ^8 £S|’ft4^tl£^£®14 
“[•f-:S45f £^£54 '®'<34 4£4r '£f£4*f 4'4l£41 
54 I ■'*14*14 £511 '<644? £4£54 faf^ 4|t£4 
f<f%4 2r^t4 44£44 4'?^)4 5£4 f4f«4 4‘5C44 
2lf?s44f4 ^ -^£4 vrrc^l r^jt£*14 
4l’5f£41^ £4?^ '5lf^44f4 ^ <^4^ 

^f4^t£44 4^1^^ ^4 i 

31 TO *nri ^ aiK^n 

*ft44t‘rf4^ f441#£44 t^£44 41^^ 

£^f4%r4 ^rWw *tl44t£4 
^•nf£'® «r£4tn 5F£4 £4^ c«r£T5 C4, '«ff^ 
^-N5t£*r'Q ^ l"*rt£^ 44£5 n£f 41 I nt4> 
5it4f4^P ^4It^£4 4li% 4H 

?£44 4jt*rt£4 m 1[4^ «r£4t4f41 4J4i^ 

*tt4Ht4f44f 1^4 C«4£4f *f4r?p- 

!544t4 4ftf^t4 4^£^ 

f®f%%'44 4ftfl^t4t4 «t: ’sfirfe ^4- 

c’rffvfflt^ I ^»i m -srr^ «rt^4f4 ^ *ft¥ 







'nt'8^1 I c^i'topWt® 

*(jf'SfJ5f1%ll^ ^n'4 f^c^ 

^it'e^t^ 5fs(?r «rt5p^*t c^j i 

“sitlt 

35rrtf{fit^ 

•fisci^i ’ttfl ^sft c=^r«f^ '« 

fvn:»i mr~v 

nt« I 'ii^ ^rfi- 

a*Rt ^5^1 5!’??{fs 

y\zw !ipr^^ify®rQ ^31 ¥nc^ I 

’It^'Q ■Q'^C^'I I*)? r.i|f^t?jS 

c^ c^c& w I ‘^'■^ 

c’f's^i fnz^ ‘sif& f I 

^ftll yq|S ?!f I %hi{ 

f?c^ dm ^r? I 

?ft(ft’ei^l^l *. Sih 5tff^ 

¥<!r5( ntc^i I 

»ipn 

Wtc*l 

c'f^i I 

’»t!l^ <Si^K ’«rtf^^t9 

afejt^ji^ cntt^ 

'®f»( JT^gt1% C*r ■nft’fl ^tf^C5C?, ^1 W 

■•r^(’91^ c«tiiw^) 

'«w{’rt^=9 < 


Sfesifss' ■£f5pf»f ^T-'SC^ I 

cwTi csni? (^, ('®t^"5) 

c-^fc^ fni 

<ii?i^ %f% ‘>i'\z^ I 

^TjNsr^s' cnts:^;®! 

=^jIll'll 

«i5?>frc^ ^I'-'^cn <s-^ r^c-m =^Ttf^- 

^r^f'ST'^ *5fr^5f%® f#t9 C'^'«^1 ^ 

c'Ki -p'^i ^nci? I m ^ifRi?ftr® 

Htc^, ^Ntc>i ®cE ^111 ’rrfif^‘^1 
?,!:'?i ’ffc^‘< b"Mt^ \».’i‘iT ^fr«i^ff^'< •'^•^ ai-«f 
w i Sfrw c-icsii? 

31^ Si^F <fl<'“ C31t^5j ’fl"*1 I 

■<in« «j;^ ■•^’f I 

s^'^l^r'S 

fw'f ftrc^i-s 13&Tt'«t'6 

• 

m c^i, 

WZ^ ^fj^lJC-'® si’-i|^f5(C5f 

nft’fl lilSffg t c3T*ttr!i 

oqf 3itc>i?[ 5ir«(T^ lt«9r 

c’^fc^ br^i 5iw'|f3(?i 'ii^i§ 

(?5 - wiyrrft. ‘®9t3? '« 

^®5li:f5r’ «• '« 8- f^ta ^ 

‘«j«otn*p 

I 



Tsnvipfif 

« 

'^rr? c&V'^f >»8b- jfti^ n1^? «rf^^ i ui| 

5(t^'«mt^ »ft*fTC»{ f^®ic^ir f^fea ^-ir^rln mt 

€ f^asfjr' ^rfcJf ?jfctr i 

5T?wcTr«(T '«W'5 f^r^ ^zw I ■^^~ 

'«ft‘ir^ 3fiipr*. m <ef5iif^^ I <ii^ 

5rsstJft^c®ra 

JTVfi^?!i, £}i?tw^ftir®i ^5r!j|<^^ i 'Sfitrs 

sftai ^ 4-5Tm ^1 c^ ’Tt'ff^l 

I "iFiiwI ^rf^^lx'-if^ ^ wtw | 

’^1%?r7iT?i 4^i8 <£rrirri^%^i ^zk^ i ! 

^^-fMlz'ftr Jfdb 'sritffdsfj >{»fj 

JTtft^T nfifw ^ra ’srf^ ^r^d«fTl m ^ fuz^. i ^-'Mtc'ra ®rd^ u£i«r 

I c«mt^?f <^1^ 

fl[nm*i ’Ttw s^'hs ?Ftn w ^1 wtz^ 'artn^tm 

'and^^s? arwf^ I '«rHi wrm 

'»rtn1^ nfsjjd?? ^ 

^ ^rWc?? I 

[ n%’^=? tN «rtwr ^ ] 


081^1 i, «(t5t^ at^, 


»r®tnf%, n%<f 




^iCTw^'iTM fi^Pf ^)*aRis, «rt^ n^s cfti ?^c^ arvtf^i ii^ ^srcw 
/ n>a C»IS|.’^Fpl^ 


W>JI—1865 


17 1963 





Ii#*t 


^ffW? (Jacques Hadamard) 

>rc^T?55jt»i 


17 19.63 f^’^f5i«(Tt^ 

3?ir8F ffsfWa (Jacauea Ha .lamard) 
ypsiai f 1865 5Ttc«i I 

fn^t I C?eC^C?|f 

»T«(^ ^»ir^5r, ?rf^^'*ftaf 

ir»t*it9 c^t«f C3j^ 5fl ^1*11 

?Tf«rc^!I 

1 ^C?! ^5ft!ft^«l f «rT*l 

3Tf^tai <£ff%r’qtf5f^t? (1884) ■sr^H i 

'ill nfl’Ffrs iflRVl 

sir*fr nfi f*ri 'iitcsfi 't'N 

C>T C?r*l I Ecole Normale 
Supemure-<ii ®f® t c^fcn^r 

C^THI 'sl«ftc^lt 1 1892 


a Thesis c^csfsf—'sr^fil '^^15 

I Doctor 

s ^«s>r?i >f?rii-9if^c^ii ^ 

I 'ill ’rat^ft cwc>tB 
Institute C^t?*f1 

^'Iwtsir? f^C![ « 

^rltwi—'^lk’t Sorbonne f^i'^- 
R^fsiC'S signer College de Francc-i«|?f 
r.^rc^J^g -sitfrinsil «FWtosT 1937 

I 

’fprrs'ato 
'6 «frtf%^r« I 

t 

W 43C(ff.sfW 



[ vsf 


SSlsi 'Q fwftT 

<ii‘<Ffe 'sfl-ii 1 I ^ c?*^ ^cati^sr f^f^—f%, 

•<«ici5H m 'sfffif ^fFfvsf^^ f^-jftc^ 'ef^«?rcf'Q »rf!:?w ^nWc>i' 

^(11 I ’sru^^p ft«rit« 

<1^6 PsfH t to5f 3Ttw«[ 

TO 8 I C5tW(:^ 

«lfCi|f^-T't?i (1940-’'1) '>'U^’i:'S I Ifl'-S "*PtC^' -^t<l Sfnl'C’ffl f?C«F'«ff<^J^*| 

>ic»fr« »fr4r>i^ ^pii'si fm Tsf^ src^r ^?!rr-r i 1939 

I iil>l-r ff' 91 ^*[tJr'9 :Jl'tfpl¥ =*TfC^ '^'«Ft“f 

%TO:ir I c“|5j fvfj^ij 'S5[tc?f ^r.w^ 

ill'fs'a R^! C’lC-l*! C'tR'f C'ff *51^^ ^TO, ^fVt 

I I 

sfW'Q’®T’ir?[^ti|— 'v^^fCTO TO'? TO—- 

«itsj US '« ^■'^sir’^M-f^^tc^t’^i’fi R«5f I 

f^TO '£Sf>j-<t(T "^isM 

=,^CT., ==(915 >1® «1 ft«l **ratrw ftsw I 

fwc'it ^'£rf«^t<T ^1 ■'?^l ^fb'S q51— TOR"I'^ I 

XfiS’ <ii^' C^Ci5 ■'?C^1 '^tl'fl TjelO® C^'N ^U\ 'Sflit 

’ftC'J—’^fw- C^t^ wr ^(fi( p)C®f I ^k=^—-Slfa-^l ip-^C>: br^ *1 

cjf(:*n^ nm ’sr^n f^' ? 

fHCSf^ *1'®TS|'» i^r^H I rJi;s([«jpi. 

f^f*? 5T'-'5it'c»i c=?H '«frc?ir&-*ii ^f^i nm -^c^ifR^i'^— 

^7f%*rR*tini il!f—®t-l, mn i WT % 

•« ^m\-^ mw I c^«rfR c^htr^ 

-siJfSrJTht^l 'S'TN^Tt' J]^CTrr*f 'f)‘ff« ^ff?, *ti} I si^r n'»f 

CTO15 I i^im Institute 'IfiJ ’(^1^. >i^’3!l ^^Ti> '«itf^.^1n CJT 

'2T^^'Spti:=? ^?s!tc^j ^f^"5 ’Ft?!'':? I 1912 I m^A «rstisit 
3irc«1 Poincnie-u9?r ns faP( 5!®! 'ir,^ -lil^ ^tsir«F '»ll'41^1 C^1?( 

^C^iiT lnstitute-<fl I 1962 ^TfC?!, «ttf3, ^<K >JJr ^^sf WfR"® 

Institute bfn—'«rt»ltCF C^t'^ttl c«tkle ait< I 
I m'< «jfi5? nm 35^1 >f*(^t?i c«Tfw bcsi—^^gti c^si 

'2r?P5F^r^ CMC^ ‘^’C^ <jq^^ts?l 400 '»ftsitWfI '®lt^^r^sf I 3t|f?jF'« ^sfffg 

5fftn ?FR?is? ’liiJF 3T^tf^-5 ^■aC'S I 90 a, 

?«s^t:aa ^It^F C«fc»fa “Grand-croix- 'sr®^^ (ija^ <2r^f%?r 

dc la Legion d'bonneut” %*! TO ftf^C5C?[ I 

fI fap*!?! csm src^tc^rw mw ’sifsi ?j! »r^ 





sjt#, ^twt*rtir 


^l—1^0 3TW»T?f 

"Sfk’f >f*ifR- (Ellipse) f<5i^ 

^C<^i C<}«n 'ilf 

Mfi^—( CM nr't 'ijfe 

P and P' cHZ'^ 'Al'^I 

51i)llc=? CACM liifir® )l \tA 

-1?? ^cgi^c’cMj '« NC-^f^N'1 

•7H®i| c¥N 'sic^Ptl i'kl W1 
4^JC''s ^fct^'i U ! ^r^t. <i!^ Ji'i «{if^’Pk 

■^>JS!Jl^t*f C<P^^'?lt'Sl ’If*' 

^-ific^ld C^H ^?.:.is' ■aifpiijftd .. 

W1 I f?ltcwt'5l »l?’i4Ctii 31^N-S f'lSkw-i 
Ml ! 'il'fi^l tM!^4' ^CVl’f C'-T-Cq^ f-'H 
■'®Ml '-MSfiCMa JIMlniCHtl q'lfi' 

'S| fM^C»Pl "sitflM- I cn^lM —■ej'MCM CM’IM 
'■»^}1 ^l*A ff”'-!! ! 

‘ilt 'Sfh^fS 'IC^ C-J-iM C=^i:31 

fna '«^J filbS ! 'St^ ^«rM »]f»i^1 

’tll'WiS'^t^1^‘C<1-15 I 'iiy «lfs 

<2f'*fsi--^st ’®]N?s|'QW CM'fi? 

<) cmI, 'SI'^rw fM<![ ^'^rnlir 

( ¥C«1 f?Pl!rtt5l"^ ) I Mk ^tl*l-- 

iJTtcai (Rayleigh), ?ITtMC>T (Ramsey) ^ 

f^®t^tc»fii( ’fc^^*f1 I 

aic«rT m ^tc^'^'e -fsi 

?tW'tCtl -il^ C^^ '^@1 

nTtc>f?f tM f^sir^n) I 

uq| siSfSfij 

<2rti{tc^ii mUnn ^'*(1 I 


c% ^rafrl mImi 'q 
n^fcM3 '^rpr^^'n i 

'SJCM'f M'^M 'Sf'Sl 9 ifsi-il ^1 

■si'C^kf s \BfrMbf^ ( fJfc?i «jMi:'s I— 
^1*1> '9 -bU 1 ^fsiif 

<^»t 4>C^ '^IC^—'SIMN C^-lt^iC*^ 

nirKf^’a'i Ms Ml I-CjIS' 

■iii- 4>itf^ M':Mf(>it5i r»:r'i »SMi cMC'S ^Ictt 
f.^, ?lf‘ir.®q srTffMf^fi-fMSs'H, 

'»i^a ^laik’ls 5?*il 'SN 

Mfjf ..vfCM>^ '.MN! MiCM —'Vfi| 

•dfvicw'^ '-S'! r 

■ill;'Bwt^qTrS f-t*''?! l^Sli >i|ijjt^AM^f V|^IK^ 
Ml i '-’laKHM 

>ll?(c<fi r.bg1 9C'{( 'MiCM* I 

R'5a|C*t<! S'f »i'B^ '''5^*T':(‘I C?tf Ml 
'.-fM, bJ 'sH 2iaM Sl'-il 

51CM1> «ir.M i ( Mfify 'il^ MHSliM ^t®f- 

■'*1CM4' MiCM ’ItC'M?; i dM sicq Mi^'IC'SK*! 
'S^CSf'^l '«(ifMW«M 'Sin <lC'a|- m'< 
^aci? f-F'.Ml M^'MiCM n^MHfMf* S -if^il 
^JaffriMil 'ick®, ) 9tf*|S"fUl^i| 

cM^tM ’KMM'ii^ cn srf^x? 

c»l«11 Wi ^3^ ^ 

fM®Sp^3 >9 C«IC^t 

qgfg ^^C^r^'tl ^k»T I C>1'^' ww'^. ’tf^^- 

fM1( 5IW C4<»1 

I 

’ti:^^*rt«f fM^tB'M I 

^fcffc^a m ^tf ^rfrn 

^ «r«r I 







si^sf ^5?(j?( ?f-<<j f^f^-5 ntc^ I ^i:=i! 
a|CH^' >IS|?1 ’it^l "Uc^ ^«ir*lk'f^ 4tT<5IW 
cw— 

to’j'i 4CMf^c^'w, ^‘iki -siirr® 

>T^gkil1 kl I 

st^ £f5! eri—f^ ^‘tc^ ’Ic^jj'fl’^ f<»iir 

^'^irs I '-'ll pm 

CbC^I ‘•i'e^ I 

51^? (iiiij ^<K uq^ f^TI^I Pt-'TfBSi 

3}H^ .ii^ 4ft I 

>fs)?i ■*ir'!5^c*r'i 

i^T?i c=i?:< ? C4''^ f'S?®3t3ii 

^tft 'Jib’ll I '-‘)^'«riH •*/! <?t4t-s 

('Si^’s? c<*ti?i ^K '3q-rvifi|«t. tirbt? 

ft*iti:^),'i^ "siNicf £f5( 

4'i:^i-—'ejfft fti't^i cv-t^?i <1^?! c®r< 

I 

«I§!J1^rC'*l'.I «[5i Sf'k ^4 ft®fTf^^ 

#i! ^K<:it r>lc?itj1 

ii)f ‘'«if%ii|* I fsft ^(•slC'f'I 

-^rsf Ctf-'^l'l ^(^1 j>C't,1 

■'5{1S{1^~“^^‘1^ -4^ _ ^-f;, 

«fl?} 4^'«1 ?S)CJ?6|—S(C»!T'/i*R 
C4N f4 c^m S11, Nft 

ftjjC^I «ll^9 ftbN ^r<I4ft 

'Bfk^- ^le] cififft »;h c^wi f 

31 «j ftj^ ftc-iq sfa‘4ft] 9 

41^ 4 TO ft* ^ft>} CW9!n C’^C'S ’ftw ? 
--^^'4 ftC’S ft*!! ^.'tr »1 1 

'Sitft^iCT^ f?c^5 (Poin¬ 
care) '^^f'4TC^'G ‘rt4-^ '«fC4'Sl 4«!n I 

c«f^'«ti « ft^c?r 4«ic« f)4^ 

I CJffe 4iiT<i ftc»!^ 


til4 <2f4fr?i^ '8 

C3i)*5f^ .ji^" i 

■34 «fn1®r^>r5l '9 w«il ftC4 (Puinrar^) 
<f44tC4 '8ltJ{k»4 544^1^4 ftk“k 4C4 

I ’4 *11 (Rcniii) '9 -^vil 

<ic«ii:^^~( <3 c4V?4«i ) i 

■:^^1tC44 ^b'-llft ^tt^fb'11 4'4C'* CW, ft^t'ift 
TO C'S^lftl ■«lN! ^kvf4 
S<ftlC^I4 ^4^ nt^—'Nt4ft ftc*I5r ftci?! ■'ITfes 
C'“!^4 ftbfC4 'Sl^ft 

Cfll'StJ ?C?! tf'Sf?! I 

'a-TOClsl 4'?I "srm'i f4 -^«ICi|4 

31ii>I -t\ ■'«irjlfcv^4 vf;(44t(:4^ ^I'Sfk'l C'4C4 
>lk I >f*l --t^iCi f4—34*IM 

■si9.^r*l T-14 ftwi mi 9 *i'-«i 

C'f’ff!! 'm (.'41*1 ^fVt4 ®f(^1 

C*14—>{tsj ^^*ir4 ft'«rl 4':4 ^f4rC4'4 >i^f<!»lt4 
Wft ^K41 51W4 HC41 ntft I 4 

ftc^ iC44 '4[4 314-11 ■•511 lift 4tC^^*J 4'4ft 
ftftll -IW iiC4 4TI I f4| '%'|ft<!ft «lk5t|— 
^W|f'S4 4'<l I ■*lft4i 4ft, ■'5ir^51C*ft 

4(?:iS^-“3?»fC4 4W ^ft^jsi >fi<4 I 
C4ft Sfi:*44 ifHftlftil? ■iSf|sikvr4 ^'M*! 41:4 
■8 ^34 3fij|5(f^ ftS!ft6&l4 44C4— 

<3l 4'4ft' 'Sil ifJ4i •4’ifif C'oCJf «d' 1 

c«44 «[ft ii! ^i5 c4f^ 

4k®f f4 41 I 

C4KC4 C4^ <1 ft:^4 ^r44 

4«i:-4 ntr44—Slftf4 C4^ 41 <3| 
■4iif^4t:4 ^^4-4: 5}Hf^ 44C44 I ''«14'S 
^fft^ftcrrtl 444 

4C4t«ft' 4|^ 441:44 fs^®! - 
4i§ 3T4®IC4l f)4ft ■44r4 «fC4, 4ft4 4ft 
^"ST C4t4 ^1441 C4 ?T44 W %! 41 j 

nc^l '4411 4ft« mift ^ft 



■>'50 




C^-p{ «ft«‘(t^ w 

cffti c^^i, w «'cw 

'<li^', 'StsT ni%‘itcs( ^tit 4aWs ’sfr*^^ 

'ir^ I 

a vi8{5 <p'wij n^x§j, 

441 4tti ’<1^ <^t'-i<tii '4C9 4h4i 4af^, 

-^j-^l 

sf'Sifif f®5?1^ '«r|fii cn"! 

(Hi^rmitc) —(."V't^l^ 

4at4 c^f^rk'!; ’it?ic'^i i 

C4 "siriiH f4|? 'It I sa 

4^a 'Sj>n a 

a’ir»i4 nlt'-^t I fit? 'wa)! 

^'■sl^t'if ^srfSiSiEc&' (Institute) f-T-lYi 

^<pjij '^rM i^ac?! na 

a48ifif, ^ifi( a 'i?:^?) sitR’s^kM 441 
'^tl^af^, ^r^taj cn'l' 4c4i 
sail I '«itfM Ppi r^w 
C4V|^4 44C'® 4c»|<j srrc^in?«^1 

^'4 4af^«ltH I '®l^ ar 4=^)?! ri> s?Ii!k4 

■■^<iail f^a f’U’ific'51 '<i^c« sc^ I 

4a4 ^fcif 'ii4l6 4at^ 

'sfk'fik?=ii 43):^ 4^c® ci^tH 'i!4i§ 

"sk^l I c4fm<{ ^aiic4 

{Duhem) i^t'ft®li4 i 

'5i»fjtnj>i '4fic^ I ^ac^TH—C'SkiN 

«l[f44i-3 C4H C4t4 C^OU 4aW 491 
9ta ? ^Ifk ^^39 fw^ts(—il^if ^ 441 

'«ltl4 '5tf4 f*1 1 -^^1:^4 C9*iST t94rk5 ^«TKf9tt 
'jfi4<8fsr ’^af’fr f^aif-ilt’e i 
f®fi( 9«k«?lir, Cv5t^lt9 4^^ f5ai4C99 

^^141 491 C9C® 4ti:9—C9 14C^9 C«nit«19^ 
m 9r4? «kfi%4 'im iif9 £4 c4c«i£4 j 


nc9 9t^C? to q«fCl!» 'S5? 99^19 ^f99 4C4 
r9421ff^j9 (:4M I^£’@9 r*i?i STk.Sj fi*- M] | 
4419 ‘?55r9fifit 49?t1»1. '2la[af9 

f'll 'S1'<£4 SI1 '®t9k'S f:4t''( af9S4fiJ — 
419*1 -^.a '®t9 ig'T>j5§5 'SfC^f'SiaT'? ftc*?! J 
4a4 9<t>f9 4kn (1893) >i1a Il'3r- 
^lfk’49 f^4l949'^9l (Determinant) 

lilifjS v'?f*| 'S(t*lf9 C4Vf^4 ^‘1419 I ^^9 
fM^£«1!, f41 ■«9J1 VC'l £44 ^tC^I 4 

(.9, 'ij^ >nit>lki|9 £44 4419 ‘Sia4 
*1k9 I tS4 f5-?r494 SIS 9^# ^U 
■^f6>>, '£14 -vstf^jf^ MHl«i9 i n£9 (.1900) 
>it£e1 4414* SMl csp'jp^^ilOT (Fredholm) 
f99Tl* '.S|99i—a^tl OM (189 /) >ltai C4 ^'S9 

C4£944|i1. *19 f9C«4 'Sfal^it '« 

siC9k1 y St-?!! I 

9^9 H ^£519 ’UtK'N^IC'? ^14 

5i|4SJvT 91 h 19—41'*f9tsi f94£?t ^914 l^■£* 

I 1913 4k''l Group Thooty-9 
49£'S 49C^ 4i9"i| (Cartan) 'i|4fS f9C’S4 
49a9 SiTlf^r&f 'Q analytic nf99-.*i4 44f^ 
«ltl44l9 49£‘1*1—^I(9 4C«1 f9C‘‘f£99 nf99#4 
4CS1« '«>14f99r'S* 41 £4 I 

991:49 49r9£#9 £4(4 f9C“1il £Slf*41 4®9 
f^5t 41—419 £4^^^ £l>k4 

n^FC^t I *1£4C91 9^49 ^k^t lc?lf|4 f4C9 
nD^I 49£« 49£'« 44t<to9l ^t9 ®i(C44 
9^1 'Q ' 4 i^ 9 *l «lir 94 r 9 49 £ii 14 I 1913 
4k?I9 419^1-9 (Cartan) «ftf94l9 ^t®1 
iflC4T^| 5^9 44t£9-t 314T4 ^nn^ 

491 4^9 li£^1 41 1 

f4« 9^4t4 ^£49 Function-'Sa 4^4413? 

n% 9 it^sfi 49 cei c 4 fnT^ fwa' I 

'4^144 4«T%"'S J1 4t9l?^ ( Jean 
Bernoulli) CH9fe9l4 •»444 m £9414*11 



bog 


astsT« 


t bn^, 'S 5 


c’il8 A m‘\ B ^1§r« 
c^f’t ‘S5}^r^c=? '»f<=?f*i c^, c^ 

cft^i '^^^FT! A c^tn:^ 

B-c« ?ff®cii ^^c-1 mfnc’i, 
m sfc^JT I 'sdc’f?! 

>fCJ? 

f.^i»f Jiitf’® in—w vii^ c'>iWt 

f^ri u'l^ .tisn-if I «i<’!!i =®^[ifi-^oi*f- 

“ftljjfif (Infinitesimal Calculus) 

SIC’S!?! 5jc?? nif® cbtc’! cHr< i 

C^® nisjrsi :n— 

C^ (Calculus 

of Variation) 

sjf^fC?!, C>lfS «(6lf^®lCir 

®sir« ■« '^r^irsw ■'pt?i‘i I 

'Util'S 'sjW^C's C^fC’^f—'ill' ^ttvjfil-? 

*1 Al'tf'lil C“i''i- 

istC^ ^^cfe-Sls! (Voltcrra) 'ifSF 

<^-<K »iT^“tt^ c-£l^‘ff^ V>Z^ I Function fiin 

<£il «i?fm 5i-'f^r4tFs 

C^ill cn, '«-i{tf^^ 

f?icif c^Ft^i 

Function flc-f^K^F 

C^Ft^f 

csr^itf ? s{C'^ 

r«f^—cw biii c^fii «r^tw 

-fc?! c«Fl^ n^gc:® i -fil 

^fcil’5 ^ CN Function 'qiS® ’b?£:si^ 
4!W^ 3}in«ffii( 5!t5t«n =F-<!r5!, ui^ ^t<ri 

w i 'Functional’ ((ill 

srg^i w*! (illwi'i! ■«ft^)i c^r«fi m 


ttC¥ '5lt®?^t?!) c^'\^ ar?rr®?I 

^C# 'Sltifn—<?[l 5f;(^ (ill ^-s^l 

F®f%flif i^c^i I 4(W ^c®i (ill 

Function sijSvfS ■■^gli?1 f^m itFl® SflC^rl 

Sifaj I 

55}t^- ^ii| <(t^sj<st| ® I 

^fc^ «il{S ?!«| ^£^1*1! 

‘F'l-Ffs® ill Cf if ( v!)=a«r"^'tFfC‘'®S i|^*f 
fiif'QflC-s ), (f|| -ii^;;{ ^U‘H ’tf"fr®?( 

®hi?[ c^iif isr'5rc4<i flc® 

om (ii^f^icci cHc^, WiFi's (fitr 

C5f| Jf<) 

-F^c® nr^c^ii—^(fiiTsi (ill f^c*i^ « 

(Sffe ncsf ’Sifci? I *i^K- 

f^®f£i? c^iiii—9[f» bN 

Nrtffc^ (®ftsi?n (ii^tciii >!«>«fJi^tb=F' ^'“^1 
r^c^l ®'Nr® (4^ ’ll;?! ®icniJ <Ft^w' 

c>f ‘'Slfir® ®t<i b^c^ i^i—Nslc??i 

Functional ! 

Wailes () C’^ "'F’d 

bt^t^F RW 'Sftfir C*1 ^ift! 

'sPTt^'sl 

^tf^® I ^t®fJ (il^Mtai 

^£® ntn! I ’eit’itc?!? «!t?l‘f1 ’S 'Bhiftil 
¥?H® «lt*Fl%5®1 ?P®^ 

ntoi, ^«ft'®f^ ®t?il 

t 

fl^rtc^ (5if<i ^?ri 1 
5ici(?r 

«rf® (ill «its!5t]:®jif 

jf®Tl <£fnt5f=r i 





^?ai5irtf%^ W '« 

’fC^ ^zirM <i]l I 

TI^Jil <ill 

’^nt'ftc=iii nt?[*nfa=*F fe^i-£rr®f^i i 

'5i51%*?i=r ’sifvf ’fvrt’if 

=ri tii?^ '5ft5?i'i ?ft^ *if^v5 

'Sff^f^'"5 ^^1 ?? I ^W\Z‘>U 'Sftl?lf=1''- 

ntc^^<r ¥!:5! '®rf'®T«fl*i Tsi^-^tg 

a ?!{, ’T'vSFtlS 4¥l5 

“s^’lTi? s)tJf I 

C’^l’fT "Sisitt;*) ibVT 5Ttr«1 I 

f¥f^ ¥C5%P!^, '«r<2r?^ 

c^«n fwc®i^ i ¥9(t^ 

I ¥C5t51? C^l’f|lS[ \f?i3? 

i;’T«ftH¥tjI ¥Mif- 

5r'>’?jt3 c¥?:ai c^i, 

¥?j nKc¥7f 

«rnitw57 I 

¥?CPR ^ '«ft5 -aitu^l 
•il^ ’ITS I C^, «ft^ 

'ftcif ¥^57 

fiTTf?? ?7r ¥C?l 

¥f8? 'sftsr «rc^tar^^ 

<M I ‘^¥is 

¥r?s7 1 «9¥iS ^f^'v 

*ft^J11 f?c^ ^Cf 
^«ts fftr I 

¥»! fn ’fr«fi cm i c^<ti 


C’l?! C’?, C'ifC^ ’«nt'5r¥ 

¥i%¥i *ft^f5 

*K‘rt'^¥ “sfgc.isr^ I 

'lt'5 «fps I 

c^, 'Efr-'AT^ «(t'f c«fi:¥ ^c^^tsjf^'sfjirsr^ 
ra ^R«si *rt"*i fjifw^ 

f?f|%5 c¥i:^ 'Sit titter I 

c’r,>ic?1‘^:'7 flpc^inf^ c^r •?[« c^% 
c'-^ir^ ¥cfei-^c^i¥5^ ( ®nrei|;^- c-tfjfnw 
*1ift< CW£¥ cn ^) 

f^*5f*IW^ *© 

; nijs?—''.jftfe^t’T, -n^rf^^itsi £fffs 
«{f^ £»!£¥ 5l1*ftVI«| ®ITWN 
fsi'jfif^ >1®^f I 

c^Pi], ^ni. c^r?i, srrri8sit*i 
tit^g f¥C¥tr^^ c^ 

'®itwfw ^t9i ?■!! 5111 wegr «n:!tt^5f 

®rf^r^'®^)' cros's 

¥’«l5f“5TN^7t?l I ¥*^5T- 

3T"’rT'r^ ¥"»i5f-3T^'=rit^ '®rrwi 

*rf^ ¥^¥ C“Itf^'^ 5C^, f5?<« ^¥tC5T?r ’ff^- 

-SltiRl ¥fl, W 

^ fr^ff-*c^r cftsr «it^3 
^C¥tr7(f%. v* 'siH^ 





cm's Hwtsr [ i-i-r 


5f’^-^^tI1 ?if? V ^ 
n<f^ ^11 v>v„ 'S's^pei c^t^'e 

c«!ic^ 1%’f'S 5^11 «{t'^ 

’tf«“ll%i ’if? FC, K. << (v--«o) 

'•fimec^irs^v! ’sifwlc^Fu Niflv 

^iMn ta %f5f*{ cnz^ 

I cv, 5{ffw'sc^w?j ■2r5fpiv’5 

i snrt'Qc^t^'^ 
'<^1 c^, sitc^i 

'Q 'jii^CBp?! >1^11 I 

-« »<!«? 'jfe JT5i»i:«i3 

»?«fT f^t’g * ??[ ‘i)^-s 'ill 

■'fR I '« 

'Me®??! ^1 ‘4*^fsr~yi^4rTHi ^‘W 

«itr'?it^ '^rffi =Ti ‘ii^^f^ ■'isisesfs 
!S*i?r «irreii^ I =st'«^i^ 

^<^jf-»^ '-e Jfffi 

=^?[| I 

c^f'^n ^t^i- 

Ic?i=f|c5i? ^tn^'S 

■«itc^fc?p^ ^n«j «itc»[tm 

3TN«fJI I 

■iifwc^ ^^®[fiii^5^i W-? ‘«r«ii¥tc^ f r-sc® 
'i)*fii «irff35f'®fc? :>»•• 3TtC?l 
5W1 Sttm I 

ii’3 iictd c?^cv5 ^M'N: 

I Ftpl '■fC^sf f5f%c« 


fl fl^i, c=i ^'in C’fTffi 

fs?n «itien-c^ 

c?«fc« I 

f<f%ir ^t^tt^iT c?«^i c®fri c^, 

■®i ''»^®r ‘fl^N -liil »ri|| ^*iT5T, 

uqfl ’ff}'5?f?r ^^1 wfll ^ 

*f^C¥ ^t'5f£fsFh ; ^I'iff’t. 

c4rs?'6 «irc^r?j '*-^?r-»(^ srsifTs 

^tr» ‘«(tcsitt} ^11 ^f^fb- 

'Sisf -SffC^lR 

fil'^Tl <2fp'sn^ 'iR< 5f;j!!f;^ 

nr«i!i ■»in:< i 

c-fi^f^ '.fl^i? f^(:“f^ ^vbf^'sti:^ 

^s'f 'STbfft^ 

sc'ni, ■s’^rs? 

in c’f^, «Tc^'« 

■«(f^ ^Tt«f]1 CW«K1 

511 I 

T^z^\ ^z^^^z^ «ftc«it^F-^?[!r<t5r '6 

m n'fKPr'sf? *fNi ^t^jfi ^z^ C5R! 

Sitf =5«1C«151 C^, (Tutsi'S 

c*rt^*l ^1 f^f¥a*l TO, c^l 

5fi, ^xi c«fr*i CTO I '5rt?f 5?^ 

c*rfPi^ ^1 f^ifVflr^ ^tc»itc¥u *tfl5it*i 
c^ c?f'N i(tc5(?r ’ttcfi 5111 c^tf^'^ ^1 

TO >f^ iTTOI 
wtiii f?r«ti^3 TO I ^ 

CTO ^ JlTO? “f% CHtf?^ 5(1 l^fl 

if? I ^U ' 5 C^ « 1 tiRlf^-^r®fS TOT 

c*f mm *Tf#r «rfrt, 







cn ^‘itt'e •^'stfsT^ ^ 3?c«ii i "»it;»i'N 

isR5!5i -mw 5ii, 

^t1?i ^t^i c^t^ c^t^ 3^si|8fc*r i 

«tv tul ^sf^f#tc«F ^<511 

I «ff«i§ c^t^f^ft*! nf^*it*i 

it^* «flTf yqt *rfe?f ^fl[i|t‘t ‘«!tcqf^ 
5f’^5l-JTN^It5 JTCflf 

'»itc*it^ gt^f «^iw 

-tf^^ ’ifil»i,c*f1i 

^<«ftaFc>i vi^^ I fki*m 

’ix’Tjt^i '5iu®itw stfsfS c«prtt^t?:*i nf^inh 

^Hui I E 

’ff^^t‘1 "tf^ ''*(fJ^, «lTC?lt3 

v-jqia STC^ ^t5l Pl^f^f’f-'S >f<l4''a‘l 

wr^l ’l^fB'S (PC^ I 

E“h X V ...( 1 ) 

' ♦ 

tii^rtcH h uq^pis I atc?p^ 

.^<vp ^5ii f:?[ 9|tt^ I E-c^ 

V-C«F Sec ~' liiJpT’F «t'ff“l h*^?l 

4s X -SJt-sf C’rC^'S f 

■eitc^ll-t^ 'Sf'l'^tiil ’Ppr^ ■£ff^tl® *F'9C^? I 

<4| 'SJtC^lt’P ^Tt*f 

I «rtr»ii ^ ^1 i 

WhSt^t^ C^PfiT I 

?S^ SftW? C«lt^ >ilf| 

Cif^fW^T «q?js; 5lt*I 
c^t^ I 

c^tk^ in, C^t^C=l5i **1% E 
«itc«^t3 c 4sftkf*^tlw?r 

'. ■ ^ 


E-roc®.(ii) 

?[r(:^^ =^^2? '8(9ft^ (i) 5f^ Jift^?i*t c^rt^F 
'Sftsil E = liV ; 'q^til-< (i) va (ii)- 

c^ ^ nrl, 

llW a= inc'"* 
liu 

m- 

C-* 

c® 

c^ c 

( ••• iTPtk^^ nf5C<5i Q 

>i!'p%) i c^ptk^^f ^'fH^ c«rc^ '*ir*i 

c^, C?I^ ^Pf’Ph 

‘f‘f1', f^i 's^e m 

fH ! C^il m, (,iFj^4 ^}f>f =pf^^-t- 

*f^'t i>c< m ^1 mm f=tk^=s 

OTC3i 'STiPif^ ^•^iT--Jf*s«fjitI 'ei«| 

^k-si =11 i 

'il^t'f C^fsjp?! ^t»l^i 

I 

'ilspfs c^pfk Kw, 

k®i^k c*Ft^^ 

c«tt^«i ^ua ciqii I <i)? ipcq 
ifl; ntii! “f% f^fsfl sitiiji 

ssif^apj} «fi:5j uQsiif 

'ilin ^z<s c% 

•'®f?‘s,*ff^ ntciq I 

im ■f’PiTo new; 

wgT=® w^Z'^t OFt^csf'^ 'nt^a 

vf)#i ^c?f I c?fk=??f 

-ffe m c^c^r ^^^ 

^rP's-ffe c^ I <4# 

qf?FgT® nl^H 

m ^4 ¥f<-rtsf,i’ 

«rr^ ,K>., 





^vsu- 


astir's f^tsT 


E-K-. + W.(lii) 

V ^w~. m in ^CM, 

K,-^mV2. 

'BlKf?i W 5CB? TO 

c^fk'f^ “ffei 

^“5liT-3T!>«rTl Uo TO t'o 

3T‘'>tTfw c^ff^ciT^f *ff%5 w 5:^ I 

.'. W ** IiVfl* 

^f-offs's E-lv 

fTi, V >4' ^[TOr^ *>11 I 

sfTO itf^, 

hv— |mV^ +Iii'o.(<v) 

(iv) iT? «!<f^5-i. :^ 7 i 

*Tt?ti:^T '«J?:*1^ 'fi&i’aiir ^ f?i«i 

^Ui^] I '®iN^i >f-cfei- 

»!fe { imv2«=K,. ) Pfi:>i-^ ^n'«l 
TO I (iv) if'- CTO 

fmv* -h t y-vo ). 

• . |mv*< ( V“»'o t; (.*. li 

or K, < { y-vo )• ( Imv* ). 

nc«f fsfr®t 

cnci! 

5FC^“lr?l«ffS ^ CTO <4‘'^ fSffii^ 

'-H 

c^rt^l c*i, 4^{B 4?fjej(raf 

ntc^; «f<t«s 
oft^csr? >r^^i *r^l c^ ^zm- 

^sf5 *r^*rTt’« TO J 

CTO '«lt*{«1 'sr'f^C^ *ftf^ C^, 'Sffc^lt^ 
fsi^ CTOt^l ^ 


[ bit ^ 

1 P\^ cTO 

'sitsf^i *rtt% c^, ^i-^c^c5{n 
«rrc?ir?r '3^-^wt^f feni «rt»irri 

^!■■<t5 TO '4^^^ J 

^r*I=511 'Sftcal 4^fS CTO 

31'SR ?C^1 I <4t ^*^Ti§ ?C^ 
■4^ c>h c-ipr=r'e 'I'rtC’f^ '«ftcTO’(TOrr 
TO fiif'® ^c?! '«rTOt« 

TOif->f’'^T| 4t^if C^’fc^t^^’^- 

5T°'^fTti! CTO C^I^ n^ I 'eil^t^. y>Vo TO I 
lii^TOQ rA> v^vo I ?TO1 
c«[, c'ftil's 

c^i ^yi ill ! '«ftt%''iF '«ic«f 
'ffTO TC^, >r^'fTO 

c’lr 3T»fNrii ?ir, ^1 ’t'r'K- 
f^®rcif^ 4'<pfe f^c?tfn«i TO I 

Vo>V i|W <F!ll ?Ci^1 I Vr-»>o=4^|g 

4tf*i I 
c®k^ yit^, 

imV® -h (v-Vq) 

“ h X ^S^ljS -lieltW ntfn I 

- «ii‘rt'5r*p ?tft (•*• h TITO’S 
v<yo TO ^¥§zy\ii 

i?ci TO I 

iitf^, ••• v®~4?r 4^15 4i*rN^ TO 
! =^^15 K V-4n Sffil <4^15 ^tuf^ 
?rtf41 I v>vo 

nTO ill I 

4TO c?^1 TO v-Vfl TO 
u-Uo TO («'’-t'o)“0 ^ ; TOK TOV*' 
4?t TO O ^fl V*=0 *l1 V=»0; 

nf^m i?r *si<t«. lr«i4|iT 
fiffs TO ^n TO4^ «>Wo to toI 
TO ^i:«i^if 1 «r^nst ^<9 
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ntat^sf c^, lii^t «rsft*i 

^rcsF ¥*ni^csiif 

*FC«i eg ‘'©i 

fgegt «itc^tB'gi ff^ siic^i! 

C«'Q^g^ip«4- 'sjg-^fg 'ifgg'ag g^rc^ 3 ^-^^ I 

ngh’' ft-sf© 

^gtg '«f< 9ti?!t, 

?'8gn ^ffggttwcgg 3pcfi n 

'Q ggtw ^Ntg3^'§5 ^!igH 1 >5^ 
®fT« c<pf»T« 5fxf^g ^«T>f 
^gw gtgi eg gc^, 

«ttgf g<?!i 5Fc^j“«i|ggi|e'fi?“rg 1 

g'c^i-^rggt^esr-fcgg f<ngt« ^P^rg^gfa 
g^i yfs<i—®rrgg '4f?vfi^^le'^^«x 
nggf‘jf"« nfgg'® nfeg eg c«pc«i 
citfg^ «ifcJii '«itgtg ^<(Sif%4g| 

egege^g eg, -sRig^ffg gka 
«itwtg g« ^^r«i ^"^gi ^r&©, 


fiTt^gi ge«Tg eg, "srtwfg gf^eg 
cg^Nt's gg, ‘iig 1 

gTgg'se^'g ^^egg ^yegg ’riic^rg nggr'i- 
^sf-g gg’^y fgg geg ■^gkeitgf e-ihwg 
«!T!:ifg'S ?>cg I 'tg gfgi gt® geg 

^ 'Sffggski ■©f«<i,-fifgc^'!p ’gggfir'* nfgg'© 
PX'~i> gic^" jEig'^ «g*f entfg'® ^^k^irg*' «irgtg 
^f®1 I 

^<ssifif4 'Sf f^3Ttcg^‘ 

giitg^gegg sifii f^«frfg© ft, sikftg*- gg- 
ftg^tCHg e^t'gy "^g 'Sjyfftfs l ftf^g 
■n^H 'S?i$q ^c?i^§ftgf ggnfPs ft^fcig 
3pc^!-^e^i*!|^g‘' 3fgt<?gieg>' gyl'n^'-- 

^©teg gH*’tg ^gi 5:g i e»rfSf ^~gi, g^e^- 

g'C'^ “ggTC’k ®^fg ^ilC'^ttcg’g ^g^(jR©gf 
^f<sra»»'gtg eg ^g^ift^cgg «{pg 

'n Ji^'SfcgtgT «eg ^cicn?, -ii-fgi ^f'Sf 
fts^icgc^ g^i gk I 




g^wtq af?n:« '£fcg1'«5rq1g 
qrgj ggtg 'sfw^g i nfk ggtg f^ggi ggtegg 
g^cf ^tegg ^gg egeg^ 

^rfgcg c^^ii gfg, g'j^gtcqg 

gftfg«tft n«T^i ‘flg^ 
n^gf^^ ^rgi ,gt€i-e«ig*l « *ifgg8[egg 

Tm 

•qgg nzw' grg’Ti-gtfgcsrjg ’rg^' gfg m 
jRTg ,- tMi ', ggtwg 


g^g 3 igift ^Ngi “gt^ ft 1 fg- ^teg 
lii^i ^t^egg -sfcgt-sr^ ^ft4t ft>ftcg 
srgfffg 'ggc«it» ®tg| 
fifgewg fgggg^ l 

^ETtg nw citgg fw' 

gyifgft w ^fg egftn 

m^n 58^, ®g'q f«ft cg^rftgftir 
^iftgt^c'fg c^rWfft- tag^i g^ fta 
' c*fc^fts»tg 1 ' f%ft cwcir* 





c^, af'hif f^c"i?( 

^}t5? c«lc# fvrt^ I 

=5^ ■'§nf«f1^ I *ff?f-«) 'sif^sifsI^N ■®t[%t’fH(t'« 
r^(:“ifi ’ffw c«!|u^ Pfs’?'* 'srtil 

'sitii '6^l?ii:^t^, 

’^ffefi?C?li» [ '«lf^'i^tCif!f 'aiW^Sf 
5l^»f ^ ifi1 ^Tt4?TC®^tiT 

C^lftia C'^IC’P '^cfel «11f? 

f^C*t^ S C^t^f=iF *\Z< 

^^1 ■«p^^^6 c^fc’it- 
I <s(^ i{% (?r^t^55itii 'sitf'f^t’ft- 

Ct?! i^'«1 

'£t^f^ ?i:i! ^-pICU ■-?£?[ 

'Sft’SW '5»f%t!l 

c»fr^fs?£8i"^ I f^fjT -^3 ap?i 

c?e:>^ ’«jt“s^tfrifi ^c^%?r-i{ i 
?tJT ■« iflcf? 

5T:^‘St? ^tiS CWCM f^c^f ^TCJTJf I 
c^ >r»iOT 4**(i CT 3TS{a 

c3^ f=?5(£9 -sjI^ 'Bfs^ % r 
'«f«i'Si f^?!r sr»ft!?sr* 

^ilc’fiVa mT^n] i -^^v\ 

«)tii ^1 ?!jr£^«5f 

ifWi c«tctr%fMt 


iia. 3ftt?| '®^tf^<Pt?i c^, 

m'^ *Trw (TTt®i, 

?ttfl«a5i 'si^tal '^$#^<5^51 (Coagu¬ 
lation) =¥^1 

f'f£5f|c?i'<^ c’sr, ^pat^c^ »iJt£N 's?t*iwt^ 
^ra m a^ai <^tca i 

naa^ c^i^tl- 

f^'% ^raia ‘^I’ra M*n 

ni^-% i£ia^ -srtae ^fg(-f ata«s c¥t=f 

f^, af‘f'« ^nyfck’^a a^- 
a^Ttaafacaa i '^lic^ifajpta 

siTtl^W '^t«5l >iia^ c’Rt£®a Ficus 
elastica csfta nt?? caiaf ’STtfaf'S ^raf|«?i I 
firfac^ ^pat^ai ^r^- 
(sraa c«t^iata wc^ aja^ta a»'a:^ 

p-n- jftc«i |\5ijfr’^ 'srfei^if '6[t%'^l 
siptC^I C»lvS> c’ff^c^^a al’T 
c^1@iatafecafc« ajai^ia ^ar'^si (iia\ »f^ 
aata ^tca '-^raa i 

«rt'^aft^ ^taai aatcaa 

atatraa Ij^al af^, cat?,^ af^*i as[fta- 
faafla aataca' aca tfmtaJi a*fl acaf^^i, 
ata wcw^ai aataca' 5rtataa«5 tPsai atata 
af^i aat^ c^c^iai aata a^i faca 

ca9ii:®i (ua^ aMt^tc^'s aata ^tf^^ta flatca 
aja3^ at"'®! I >b'''^ sTtcai t^siJtC'a at'ft^fea 
can-a ^TfT tan «i1xaitf%^ aai i 'fli 
ca>l9i ^it^r aataa ^it^s ^caft^ ca, 
•^at^ «rftn ■« atf«^f^ m 

t^aiTt'Q '8 ^^iTtcaia ai^aj »tjta 
cat"at^ st^ wf^i a^'C^Ft*! Ftjta 
ara^^^ fata «r^a ^tnaft^^ai« aptn.ai 
'tfa^t^ af^ai i?«rcatt% aat®f^a 
c^Fta aja'i^ta wjsii ai ataffa 
a?i»t«( l^atn m®! c?«?i ft's!}' vir4i» %»i 





^t»T ^trs| C^t5"|^^t^1 '®ts 
cl<^ C4t:H l>t^tt¥ ^?|-£fP^C'<l*f^ 
mw fi?w nft’Pi i 

<ii^ 5pi:5 ^\?irtt'S c*feaf-c<(>t5 
fVT lil^Jltai ^'If^ I 

cat®, ^r^T, T^i\m 

cnc^^ t « 

Jrtipqjifll^ «FWfe^a[ C^, PsPf 

'^cw >f^ JTaii 5f”'sri? ■flic® "HI I 

<a*^C§/ f®f^ ^C^tfspT'S ci^.t^ Cft^ 

WT C^, C^i^ Clt^ «f'Q 

-^cg ^tC6 c^f-i^fi bin c^ c^Ft^J «tr<Fi« 
nfg*r® ^gi i ^ag ’fcn l^gf'sfn 

nc'?i I ■al ngif®!:^’' ‘^itti^c^FfS^’ 

gni ^c®i I 

5ftg >iHcg gfJtNfggf et^^ 
gjtff^n g«, 

ngif® ^tfgg:rHg ^i-nc® cncafeng i 

fi5^ @19^1 gs^cigf^cng eg, wti^t ggtegg 
affg?? I gjg^g f®fg wn-^rtotg^ cg^ti^ 
^®ftg cnc^^ Pfcgf^c^ig i 
ggtg-fgfx® c^t^'®fe^ 
aitff fjj gtr^ i 

^t^5F gjtf^^cng ntg'cs'jg g^ii ’»tg 
cic^F gjg^trgg «i?;c5itfg Prc^ig i 
f®Pr ctrgt:»i*f cn» art^gf^fg 
wNjgtg fa^*! grg^® 

^c® iteg I ‘al kf^cgtnr «ttfg<Jtrgg 
ailPF^’T ^fg g'tc^ cbatsaitg ^gts 
afii? ^twi aft^teng i ^t'^yg^ 'srtgsi*! 

1 ^fifg 13^^ '*fcbfej »tg'«i 
ggtegg 


ntc?i ntg sfifpstg '®ig fggft®^t#gf 
'Bff^gteg c^Wtg 3 ?n-«tP»'cgtig' ggt^gg gflsi- 
gg*l gjg^fg ^Fcgfe^g 1 ’tiw ^f^- 
'seg^ c^t*^t^ 'sifit-fggtig'’ gs^' 9 [^g 
i^ngflt gn^fnegf btg®tg nfggc'^ ggregg 
gscg fg'ci Ticng 1 

ggtg gjg^tegg ng^^'f*f^ g*gt^gi |<;rg®f- 
c^g g^r^ enw ggtn gjg^tegg ^g>f^ 
f-tegf^n 'iig^ g'gf^ 

■g'?« gfit^glg ■-fcgfeng 1 ^g 
«rtg hH g^g leg >i§'gtc| 4g»i gglgf-i?! 
bi^s^'^egM 1 

ggtrgg '^^iPsg ggg ®ig^U '^’gg 
(flcng btnn ''ns^gtg 1 P?>fg ^ci-ic® ®tt^wg 
ggtgc^F tsg; « f^r®’??tn¥ f ggfg «(C^ 1 wln^g 
^fA'-^'«fi n'^glg ^eg's 
ege® ntnr«ig ^tg negggi 1 '«itfi‘F 
nf^'Q ^tc^ ^gc® ifcg fg 1 eg ng 
gTntgfg'-F igt< c'^w® g^gi i^g> 

■nc^igsi^g new #tbi ggfg inPfcg ^sitg^t'egi- 
•frtotg’F fgpgt, nH’Fi ^'gc« t 
fsfn cgeifeng eg, ^’Fgtai igH 
gtg ne«p #t 5 i ggfg cgnrtn ggln ^fgft^gi- 
nPscgfgg^ ^g 1 g^^ ^agsllgi 

nrgggi g^eg® f^fn ng^fg eg^tn ??gt^ 
ntegn fn 1 ‘ag’tg ntcni '^gn fgeg^ 
u)^ gi^gfg g'w f®fn ng'^tg ngtatn 
gsrgg 1 f®Pr ^ ^*ra ^tg 
g'ntg^n cggif«?wi eg ggtn 
'Q nitg'g fgatg ^®g*t ^gf^eng, cn^ tta 
^tc®g gegj ftni c'«gf 

ff 1 ^ ngg c^c^* ^ng nt^ gtg i eit« 

enr^ fit«r*fl 8 cgr c§rb cgstngtg. nng 

■. '' * 

WT ^ 5 g 5 { cn, (lu«g ^^ten 1 n«f#f 
m viifgteg 



'Sir 

^tiir 'sr^t^ nf^-arcsi^i ^ cntir ^c«il nff 

csiw^ I r«f2r 'srrf^’?t« ^N"* ■« nn sri—c»r ^r:-t^'stc=? 

(*“[«? gqt?j I •fiCB^^rrc??! «fff^- Rnfis'SJsrE^c-i I c^fiitt® ?[=rfis^«t^i 

’^ICiJW V'Cq T’? icq ^t?r I (Vine rubber) 4rsit*l ^CUf^q C*r, 

nfH"« 'G •41'5i»r9^5 «rt£Jrfs5fit? 

^f 1 ^IV^:^^i^ 412^ >rl«rfiT?i ?pcq ii^Nfqcir ■ii4 uq^j 

^:ir® ^n’c?, M'S ‘5N>i*t, |■fec®^'« bf’T TO ^rit«r.r '<^?il c^rc^® I 

sfii ?t£T<}TOirC'fijf®, 4if i{51 ib8s >ffcq >srfq’% c<l^jf^Mt«i ®fs^- 

ii^s^s q-jcq ^JT^4 n'lHt-fnfl'q-rsr c^. ^c«f f% 

'Kfcil? ir®\ql q ^1 'Plfq^fqcf c^£“f ?l'^ttfI 

c*r, ^^rcn?( \'j«i >i'« 3 *} ip.es cir*? 

<icq «!{w I psR 'qt'ir'S c'rcir^cq'i-" qli? ‘iir*rf^w i <4^ f^- 

is^t^C’p qfq® ?f^i:4 qsiii c 4 fHi 

jit^fj ?rfi3, '^tTOi ^<tiii 'G <ffcqi TOf^q c^, ific^G '^Rt’fR's 

i(C5 i '^•rN far c^ic® Itca l ^teq fsilJt^ Hevea 

■■aif'5i*P'tq<r‘N ■'q'<i '^1 ^fqi>jh biaziliensis-liiS <ftiSr f<r>® ^SlUsril ^nfq 

>ii« $.£ 6 ^' ir\S>irciiis c<lT?tfii4‘rrq qtC'^c^ >rN r'Sftci’F s?^t^ 

^fq'^]Nflc'5f*f?i I 'd^fc■•s^J i 

t»re ■<^C^l >b84 3itCq ql^J- 'q®'Sfq%^^TOI Nfil 

fell!?! ®{tF<^i^r 4c^l^cq*n ^wfs?q i >i3^ ^^fisi 

8 “ ^-Tf^ '-iR^rc^ti iicqiT ^%c"i c^reqj^^ anfq 

c-®siH C4fsr '^^^^ fsi“-TO «lttfir4jtq’ftc«cir iritciit I 

ivvix qtcq c^q^rrl^i c^1tr*rrlt 5i(s qrcqs etc^i 

£®?. f<. m^ =5(5*rj i <4^? «rt« 

^’bf^tGirfqi, f®j{5t4TG?|qi »rftc^-q, cicf m 9^r« iif^ ic^f^q i 

CJrr^iT «f^f« .'i]wi 

^c^i) I '«(r^-^'rq c^f& ia‘<il'ii 3[irT« m ^cqi i ’[ics{f?r« 

t 15 TS, ^1 sitifnir wtw) OT) ^^l^^ 

lfi-V)<r TO r<tir ’SfWf^^ q>r^ q«iqt%>}ttl 

q^'^iTfc^ii qjT'si c^t^n 1 w f^rf^ qflJifci <i^»{fsr 1 sqlurirs 

«?^cqii qti C1C4' £1 m '«i'^ qfq*rt?[t|i^^«, 

qTtc^^i itG^i c^^, cq'^fq n fc^ '■rt’Jtt 

5f« ^c%i f cqff^ar ^jtlwtq to q#® 1 q^i*(tsfit'* 

qitc^ ^c?® c^qsi 4^tir nfto ■ ' 





jf#. >&<h8 ] 

£ff^'?[|9 W 'Srs'^ f^fsepstw *<lii^i^«1 ■•iTC^ 

I (^s(si—(CH,. ■w>f'ic?fR'S ’«H m-'i i 

CHa) nf^.*it?i I isfij ’if^iil'tsi^c^-JT^ 3ru?iPi^’ 

'«ii*r '5f^*i f I 

5Ftit I ^fBtsfiefi £(wf«', (^) ’tf^uf^flw>i'1 

itr^o >ltc^ yi («) C*nf>!4‘'P^*l 1 .f4 nusOis 

?tr=^?f*n 'Site's I s-.n, >TC'-<ff^''i'¥ f^'ts!*i 

^1^1*1511 '5, r^^'ferf^s*? cMt?!. 5ir>^^:t^ c>f'^3!i) W11 Mm 

I -5fh s^r*fc^^ Pi'i?!'! t^itif'?if-^'6 

Nf<§c«s(ss n^Tf<- cw y^i i>':^ii— 
f?if«a n'<‘H 'ft ^Mtti ^'^-if-ic'S-a 

4i^t»jffii 'iif-if'^j'4 i(|i| 

f$;fA!11 ’Tt^?' ~“C Ha “ C=”CH - CHg •; 'sff^if'i't- ^'-iM 

I (Natural rubboi) 

CH, 

+ -CHa-CH-CH-CHs-CHa-CH- 'sitC^GRS 

I^vrrf^ I ■'ffC'*! ’fftr&'vs, 

CeHfi ^’^iitc^ SBR 



CH, 

CHs 

ilR ^ill-sSST 


1 

1 

il<f9 

+ 

-CHg-C-CHa- 

-C-r-H-CHa" 

'BitlcJttf5!r5i 

I 

CH: 


CBwtvl) 


-CHa-C-CH- 

i 

Cl 

-CH.- 


+ 

-CHa-CH-CH- 

CHa - CH- 

* ■jq^f 3Tt«ft^*r^: <£i3r 



1 


* ^ 


CN 

H*ft« ,1 



s 






+ ©tl*- 




-CHa-CHa-S-S- 
I! 11 

s s 

CH, CH, CH, 

I i I 

- Si- O -Si-O'Si-0 

I I ! 

CHb CH, CH, 






?rtf5 c®f5Tm 

^’q%s«Tt«r iftsr 


«ltf^ «sit'd 
csfil\5T f®silS 

I 'Sf'Ur*!^ ♦fNt?!?! 

<i<i 'Q •« 

<sf?rTt« ^«if^?i^siia si^Msc¥ 

c*r^f^ I 

1^si|5 'Sltl?^ siCTF 

^^tft fwFiJf 

i«^l8 ws: ®isr 

¥81^ t 

*(tsT 

dCSftal 

c#t»iit«r5ii sit^nw 3f;mt*(fl^i *rii(?r 

=?n^Nr ^1*1 ^f^5t wfsii '^tRFr^'6 

'sq^ssl'^s f^si |‘ i£i| 

iti 

''flu '■»iKt^ snut^w sit-'.’T. sftf « 

f®si ^5? ^Ic'a>'®[t^'®.jf''»i, 559 ? ^iii 

iffjps: ^<f I 


(Palaeolithic Age) 

C^ir'StCJP cntsf I *ltS[C^1I 

sit'KR^*! »r^5i ^IN 

c<|fNt« c^1«d'e dt«^1 ^15 I 
sfiis) nt’^rts^ c^“f nfft^ ntfs« 1 
ft« 

^tsr'6 <F«r^'e nN!fi '^U I 
cf fsf 5 |?f5i a^s{*ftaj m 1 |^t«1 

W«1 siJt*I«r, 'Q f-!=?t?I 

I 

captsutnJfsr ^Fr*{ sit??5f C*Tt«f1 « 

^x\ fk^ I «j*i^ 's 

Tm sil?ic5i« 

stf^m ’fsiM % I 

«ci^stsuK^iq jrr*i^ «itf^s[ <efr^ 
(Fossil) 'isftf^f^ I 

n^'3P2f%r® siwf^'sr api5?t*B 
csftq'Q •Jiprt'n 'flti^'e tfrtitsi silsrcr^c^tst 
n ®itt I (P\^ m ^it^truni 

csfip^is f»^|5rci?i oil. 



^>«»8 ] 1 tffe *tt^t?3nf =5rap*rar 


fw fHi «r^ >r5t^5ji 

c3Ft*nt»f5!r Jitij^ «nir ^a.». 

^««»« f^^'ij«t 

I capfsiitn^H v?tsf^ ' 55 tf^? m 

*lfli[Cfra Jflx^ 

'^^‘*^5^ ‘'theyi ^ (ii^ ?tc^^ i 


>i)t «rjR«r c\ sf fw c^tM =i?fif 

-2flft=r ^5fi( «r^?[-f5!f5i^ 
'sfR^ '*^ 3 ? 'It'ewi I ap^- 

*(tifffw ^5i*^c«T 3T#ar'*rsi 3it?jc^?r 

^5r*tw ^tjjsT ( n?r ^iri- 

nfr^ ^s\ 



itfs cw«3t5 ^t^’i'f«^tf5f^ ’Sj’f? *ft'«frfii '«i5 i 


«ir<3r, 

«rtf ^* • * • ^c's's*^• * • 

*j 5 «p(f«r ^f?f^ i 

ib-tto JTti^ f^?r«t?f'«rt»i 5Tt5i^ 3?tr^ 

<4^ c«r®fr? Thf I 

fsmt'Stfl’Jttn f^ei, 

5rt*n:5i? if i 

aitftsi JTfsn:^ 'e 

*(W c#i'6-Ttos •f^?it*l ’TIHi ^f^fl 

^taf^t»i ’ww f^<hii inn 


?!%*! f^tc? nt«rm 'Biar 

I ns "^ts nsmtsTn^® 
ns«.i5Sf stf sfsjtnas i 

^ff?s} *it5?css *4^ n^n %nn n^jt 
fscni cis\f ^nt^n^ I 

ntii (nrs liic^stfs) «ms 
^^tn% (Palaeolithic) >« ^irit*f% 
(Neolithic), < 4 ^ ^ Wtcn ^sn f 

*:(t^nn \n w 

4ftff nrw35tsrtii 
^ c*ri fHrtIni- '<?ts sf^it*i»i 



58«4 


'Site's 


?^’5!1 'a S(v?<j f^tf) i .ill 5f;(^i l#f 

f« ■sfN r^sif<'at?r 'K^ iif‘11- 

«*(1r<f ff^-:i. ii^^f I C'»'5l, 

“H'll '‘i*'’ -ttW' 


I ¥tl9I^ 

■'.^ii'^ ^ppti ?rf51 ^'tipg^ 

■^ifvil-^ nr«fc^^ 

■s{s?fii''S ^TTI 
['.si 3TC«f 

v4:^ ^ 11 


'BT^fstli 5^ltil 'I'^l •51’SS^ftr ti^CS(iI Sfiwi ’ll C'-if!:^ 

^lfiiC![ '^ffc^i I ili:'^It1 I '-sc^l ?'W=T ^fc^i 

'^tf'i- C^IC^ ^X' ^'5’?C«T'1 B'Sit '?fs, (Bfoluiiiinescencc) I 



%'^«1 f8If?f I 

' 6 ?'N“f 4?*i ¥!:^ I ‘fli «rti:^ i ^ 'arfc»rf? 

3T:f Cif| I >-S^ C'#,'<Rt 



Jit#, >a «»8 ] Cigfs? ^81 


'2ff«?'5R, '2rf«»i?[«l i«)^^ (Defr.-ic- 

tion) £t^f^ 

'5lt‘C®ltiil fTsfg ;- ..:;*j^ 

'«rll?11 “siiC^lt^® (CUcraiiurai- 

nescence) C^ii) I 5;!ift}«[:i 

<» 

(Phosphorescence) ^•■c?/l' >ii|’S 
'®ftc^t?r f^^t“t ^fC# '■<[tC‘1‘ i '^^5151^1 '«lfWf-t' 

f?!c*i>i *iJi i .£1^ 7f.Y/.-i 

^^^Ptcsi'S c^t*^ r^'t^ '■'t'fM ■*4't 

«)S!'£f^ (Phosphoroscent) 


>21^1*! T-ill 

iJ{.+K-i-i0.j-"L + E-l-Hi.O + Lift!it 
t H a ■=" Lucifcrin ; E— Luciferase ; 

Oxylucifcrin) 

■•K.^j (,<4-1 OH 5i"»m ?;!i I 

iit iml-VM C'FM >|Sl’l 
i<!>il> ( c®rf'Ht*A- 

■.'^utni c^o^i ■'«iic^i 

a|si>.tird ^‘^tt C^ff<f^!f- 
'bic< SfSiwi f<(>^ 



} 

ajfc¥«i ^tr*i 'si^4« 

^tc»itif 3t#<£t«tJf ’fC'i’J'ii *i''^i®I '^fc^ i 

ifwi ^?ir< 51 w 

•■^Itw ^rc^ra (Enzyme) sTt^tC^IJ Str^C^ C^f^Tt ^itf I 

(Oxidation)! I 

mw ^il M «itr<?!Tf 'St’t “-HI 

'mx^ 5Tt»f’r?!*f ("p) 'srttsii att^- 



eitif « 




1>8V- 

ar^M c^f^i I ’in’T 

c«(c^ ^fs 1 ■'®f^^^ 

C«<:^ "SltWl 

I ^ c^«tr~s c^f<?i 


(«) (Annelida) 

(8) «lt% (Mollusca) 

(«) (Arthropoda) 

(4i>) iF%^-W «rt% (Echinoderroata) 
(i) '£ff% (Pisces) 

sit»FJ >.m 'SFtC«1-t?I CTt I 

^1f»f -STt^ ;—'Sft^^ll 

^tf? I 



atr^a ^*8*51 ( c^fn ^’r) 

^^Tt^a«i ca%! «rt%- atf^ «fat¥t0 fa^*l ¥ai*i 

«p?tt^a ’t^a «5| ^1i»tta ^rf^ owJI ata I 

«tt%a «rata a^caiisa i [ c^ia^p ac«rHsrt«fa Zoological 

(^) «ltfa-fitt% (Protozc a) Excursion-oi |in:a IH atf« 

(a) ^flafsit«^-caCt «rt% (CoeUnterata) mt^ <a^¥hi ¥ta (?mNr aaa tti^a 



>»«*8 3 



tilt '®r!c^l ■^tcs I tilt f^^fc’t^it 

'«I'®J^ 3 • «rf% (Odonto syliis) ^tcw, >i1a 

«ft% 'silc'^ (Ceratinuro, Nocti ?>w I vJit «1§J4'@ ^fWfJjsctp 

luca «rff^), ^1 c<«rc^‘ tilt f.T/'rjj fi[«icjfi) 3=it^>e ^cji i 

^ I HC»fsf C'£ftltt?rl‘«fq!l^ ^-71- 'SflCTltl ^trtif >Dt 

'«f^ ^5lt ®tr7Cif Wlt% Rif-S f3f7'f7 '£fl%?5f^ '®ti 1 

?? I '®fW^ TO ’T’Si:®' tflt t^t^7 '»}f'i7 rf,iPC7^) ^'^HfTJ ^-«ft%^tt §^-7 I lilt 

«ft%i* 5T^^T1 tij-s (:-^i|| «>|f^iit^«! ^lic^tc^^l >IC5?C75 «rf%'®fat tsjf^ 



*ni‘^''if^ ii[CM 4f>K'i I 

*«itc^ c7, '®k73 'sc'^f ?>,a .^“^il7k.7^i >[c^ f»iPi® I 

I ^ «r5T^,^T f!ki iicifcM “'ijf't'SffVrn ■sif‘irs~nt '«icl'l- 

«rt%C»f? ®ft«t I ’^IN, ^nt'-J-Tif^r ^■fiT'sil tuna 

tuspit^t-ciflt «tt% ;—T^fRl^ HC^ ''UCT''I 'ilt 
^tx»i1 Cf«ri f¥^, t*!-?!?; S5v§; iSrft C<IC¥ 

C=?t5lJtsi, (Sea Anemone) t'*Ttf7 ^Vl 7c4^ 7»| yq-^?; >s\^ ^sfcwt 

f%!:>r^ tt c^ti^ I 

til^ «rt% PeJegia notiluca t^It'ff ‘Ht 

*rffl*ftc*i ^«s|9i c^, tai:^i c*fWii 

?{fl1 ^5 I ^**(1 =T^W=lftft^ i 

'2JT% s—tilt f^t^’Tw ( ventral) cH’f (segment) i^fr?n 

«ft% 'srksii 3Tf^?f c«it¥ 

'"ftcsits ^ ^ '«rtc*rt. f^^<5 mi «rk*ii . 



Sltif 'S I >'*■1 


3ft Jicf s ffi3fr< 

■-ijflisi? ?;^i I •iiiis''iw -i)? '.'Wfi^t'^t (;'’[t^t<i 
^®?tc=Tt^ si^s ■■£r(*i 

I '\r'!\(^i ^[»lli:'*J 

'S^'S-!l«rC'1 *lli''4 ^r>\ Vjry J ^r.c-l‘^f(> 

c^?l <^^!l V'il'ff?? I iJil'^l^, *(|»1, 

'sjict/, '?§*[ '^fc^i I 
'«ifC''ii !.'t'i''ii t.'-'W y 

liNfg 't-^H -<jr^ C’iw C'’]’'! I T'-H 

':-5M’*{f<ft ’/'\\^\i<- 
's?icfl fc-n ■:^*: 

^1c«l|.: t' ^'1iC^-[•^ 4Cit ■'J^tT?l?i 
■lC<?i^rG (<^1 4C^l^ ! 

S|fC^ i ‘ifH William C. Gorgas, 

f®f^ ’’lU'S'U’^l fBf4^>f4 ikW I 

■-fl^ f4«iC5f^t ‘ii^fc 

(Cypridinea) ■■;»lC4'5i siiwi 
^.»i i '■«)^'^'^ <*■ Iff? 

=^ltci^, 'i-tr'<IC4 'E^-i h'T'I *!Ct^ ?l>i I 

vill a, f'O'Sri wN? 

C'-fC^ N’f« ^.y, f4'€ 

m- I f<‘5fli^^1 • w^sfc^ij Q>;, «?ci 

c<iJ4 ^;c«i «jf4n c'^c'^ 'sic^?4 f^*f (^ “ 

'^■£"1 fw jff ^i- ^t^<l “I^N 

f.'-^C4 ?!! I 

4^i4-->4 ^\^t- *Ul^f^, "^f^'14-sM41 


-sff^ 5—’it9fW4 

■S(§!£r« 4ir5i?| ii^j?i's[ ( 8«»» 

g-i;) <t>r 4c^, 

®1*'l £f?‘fji, f*l4t^ '®ll^‘<I^1 

s'sKT'*':® >TS1TI'51 4‘C<I I f%s 
f'Sif %S i9fT?F?n C«1C4 S f^’f'S I 
iirc^'^ »i^i(:<^{ %5?i fifi:'4 
’Itf^ ■HVfK C<C4 ^j'C^I t 

ffrC4 4f^41 

(Tentacle) sifC^f 1 

'^!4fTi ^lr4i:4 '®iU'^1 I 

'itc^ '^31 i 

■'5{)i«f<Jl|il iit^ ft4t^ I 

i(tfe 'SffCTp (Photoblephoron), 
fi^C'S?'ai ^5, r^l 'sf^ll 

I <jlTtr<^i *r^t< £'<1:4 «rt'i? 

Jiv5f$ 4!:^ ’*H> '<jtft%1 C'4C4 

*itc^i “^rn I 4^4 

?!} I =^^h' 

*5tHC4 f^C'''lf'S7tf^'4l ^1 '<»11 I 

■■^*f»f1 C<£4 'Sifsi^l ?®r4 

(i) (^) ('*) ^t9- 

(8) 'Slt’^^’^1, («) i 

Ii)| £5f<} 'qfC'll I 

c^csi (iilB 4fl4 C’?rt?[t4 \ 



‘®5tiT'S "sin^r ?^C'S nll^i 

‘'iji:-^^ C3!r%r^i^m' »<lc% i «i^:'£fff'S 

-1^ Cif'S^I '« CiT'Q!rf!} f'^r«l-f^r'l«f (Genotype) I’J ^ half's) §?'!;'s '«ltfi 

^‘•f'T'StC^ '<=f»ll =i>r<J>ltCVH f'5r«'^C?[il %'nij i f'a-iiSfsril s^C-a 

=5(3 W’4 =5f^'.:e(frs 'if/l’jV*) 

I nfC< ; GO, (^) AO, GO AA, 

^l^t ’(ff%c^1 "5|?JCTf5 (^) (a) 1)B'^j t4>) AB I ^Tf(^C3fH '8 

?>>C^, *151 T-^l '’fkVT I '«(nwf!j)l fi|f?l! f<bG AA 8 

>^1 ¥s|1 ^^tEiR C=i, AO ^<1'. BB 8 BO’^ sifilj 

bff^ls ■<f?;«f^!>f«'if (Phenotype) .?un ^t’i ^Ii| ’'U^ '<^1! A A 8 AO '^S^JTfC^ 

O, A, B8 ABl O, A 8 B Ur^'^ ^tE^I8 
i W’ltH’r'<1 'sif^-jq-l fNC'l A A 8 ao-c?f a 

C^fJI f^<R '•jfsfEJfil 5.0 e^f^-J c!«l»fESI1- BB 8 BO-CI* B .5f^n 

C^TfCsia -0"*^ i,'C«(I '^'tes) (Locus) m I 00 8 AB 

'-^C'^ I A 8 B fa?ii ■<%.2f^f*: O '’t,‘^f 8 AB 

ej^fgC^ «f<ft« (Dominant) P^^T 'ii^^ O ’t'll ^tll I. « 

(Recessive) f^'"*) ^f?i1 i?iC5 C*»8^1 ^^‘?l i 


«(tr«F; 'S!<K A ^1 B O 

farCJf-^ U^ikj 5ftE^, O OO 

«l5;n^f«Ci5 O hf-itr A AO, A A 

I A 8 B t%E^11 (il^Ei?! B BO, BB 

^ f^E5(?r -it^^ nEsr AB AB 


»tt^—<*l| ^1aE«l A 8 B-C'>^ ttruie 'Sf.E’f^ SjfifT vt» 1 i|-fS{ 

(Co-dominant) ^?il E'' 6 ^'^ E^'psl ^(E^ ^IE'» ^lE 5 t 

Ci5'-fE5(tE5TtE5IsI 5(E<(J «rf«|S 4f® CiWt'Et^ C^fsf •^L’f ^.'1^1^ ft 

CaptEffC^*) ?.tra E'if8?f1 I 

’(^rsr-’T^Psiif p5 ) 

O A B AB 

(^) 0x0 00x00 -_ 

(i) Ox A (>) OOxAA ~ ““ 











{^) 

OOx AO 

in) 

OxB 

(V) 

OOxBB 



(^) 

OOx BO 

(^) 

Ox AB 


OOxAB 

(s) 

AxA 

{>) 

AAx AA 



(=>) 

> 

O 

X 

> 

> 



('») 

AO ^ AO 

(^) 

A^B 

(i) 

AAx BB 



(^) 

AO X BH 



(«) 

AAx BO 



(8) 

AOxBO 

(\) 

AxAB 

(M 

AA X AB 



(0 

AO X ab 

(^) 

BxB 

(i) 

BBx BB 



(^) 

BO X BO 



(^) 

BOX BB 

(^) 

B> AB 

(^) 

BB ^ AB 



(=1) 

BOX AB 

(‘p) 

ABx AB 


ABx AB 


— af^taal at^ 1 


cw«n 

c^, f^l 's *it’®l O C«(%^'S^ 

o ar^tn?! 

I5(g <31^1*^11 ’T^r=f-5r5f®5 

5(w nt«in ^11 '® *f'^'®’' 

A <sr.r*rfl ^'5' ®ftc^. ^t^tc^-ti 

o ar^n ^ A >ir«fT 
'«ff(4W O ^'S^l 

'«ic®f’fl A 5t tH?! f 3T¥=*l‘'f1 

c^^'itlf^c^ I f%^’®t?tm B ab dr^fiii 

c^t^ ^11 f'^^'H A 

tfl^l*f^ '« ^'5* B '«(‘<f«l1 f*5'^€)"5 

»!it^ i *tf'5i-f^'®i?( c^ c^sr 
‘fiW O c?^« ■®t^U'r?f c^ra 


'«i<i-e»f 

R<K*f 

— 

— 

— 

— 

*T«R!l 

— 

'«i<r^*t 

— 


— 

— 

’»r<'f«>“t 


— 

— 

3f^ 

— 

— 

— 


— 

— 


f®a6'|i#-f 

— 

— 

— 

— 

—• 


— 

— 

'®f<i*-t 


— 

’5]<| »t 

— 

«i<f^n 




wq^E^<t\“r 


si<t i 

- 


— 

6J<t -I 



- 

— 


— 

‘i r b'^-'fr 

- 

f »a5pft‘’^ 

— 

— 

—■ 


— 

— 

— 

'ar<fN“f 

«f<T^"l 

- 

il'f5'g4K“f 



— 





AB aj-jn *ff®r< ai '®t?tm n c¥t^ 

i£!fW^ AB c^ta O 

•*% 

c«t%^ ai I 

A, B'e O WW 

cw Frf?il5 «ar^r*f ^t<r ^ ^ 

'iltif, i5j<f M •« N fw!^ ^fwi 

5it5?c^« ?j=spc=? «iW« 1^^l5 'sr^r’t 

sM ’fiJi ^^^1 , ^^n—M, N '9 MN I 

m n c^t^r ^src^l 

fir?Pt« ^ f^si ^t^r® ^c« 

all *TtffWT ^wnt?rt 

sttc*? ’ftfltl M '« N Hr 

^iScf'e (Co^i-dominant) Hpf 

^ I »r>isr^t9 ^j- 



3^, ] 


i4\9 




♦ 

^8 '*ni:irff^ <jrj*f5 3T<^Tf?r 
<rf7f sji I <J!t ^'"ii «fC!rrafiT c^, \t >6 \ 
fifst A, B'« u*9 >}^rw^ cuftc»iti:=^t*ta 
*t 1 %^ sn—'stsftai ■a?® 

cart'll ca)'twtt»Ttt*ifl '^rc^r 

8W^t=r jfwi iFc»i ABO’fl «rr® 


'2IC*fa VC»fT fiiifs 

» *v 

51*1 M 5H«riTlJ C'fifkz-*) *ft'8^1 *IT^ f \ « - 

u)9 f®^t5 *ic«fT w? f<^T¥ 

’ItC'J <^A\ C^Ptsj; (JT^EniJ 

%{,fl 

c*fe^i a^Titc? j 



^SSJ¥f¥S 


{¥) 

MxM 

MMxMM 

W 

MxN 

mm xNN 

W 

MxMN 

MNxMN 

(¥) 

NxN 

NNxNN 

(»“) 

NxMN 

NNxMN 

(5) 

MNxMN 

MNxMN 


—*it^ I 


5f^t*r-5T'5r^?i cat%f^^st9r () 


M 

N 

MN 

5r¥¥? 

— 


— 

—• 

3T¥*^ 


— 


— 

5!¥ai| 

— 

— 



<i5¥F^«fi**l 

il¥^«ff^"r 



sp^c’® c*f, 

fn^'*it®i "'if^r M -afsiTSTi c®r^'^ 

'Stfl 'ST^tl’fa 5r8T»r-5f^f3 

nartare^ M ><3 N <2f^E*fa *tE*fr ^f'fcc<—asi^ 
c*Ft*T *111 fn®i~*it®T< 

c^ CTt*T «ii*psf*r M isr *T 8 af*i M <an:na 

^ •v 

^E>1’ist^ftfra *T^»i mn 
*?E« fT I M 'e 'aj^ragfsr MN 

<si;^cn« i5^E«i 

« ^ MN .ar^tn> i¥Nhi 

«^rn c<PT*f 

•ff^^ afSWsn *?tl 0 C^f*T 

(8¥a|raT N ?lc»1 C*ft*E *r8f^t M 

«f^in nff n *n I 

A80 ^nK MN“i>a iji> 8irat« ‘ nfsfSs 
81^ rh€*JWlN Wm 

I 


I wf5«i'®t<r ■»rr«f^ n^l *il 
>(?t¥Cn Hh •« tli-C^ ^li§ 

«Ttt3 I Hh e fh fgfif »11«c?3 50 

CSffvS'l EaFrE*ltr*1tC*ia c«t®la UEifT 

'«IJi>||ar spca I ^S^fs f^j? »tc® fHTSm 
'oi^;2i?Fr®^ 5rcn '»r’t *p?ii 

*s, 

^fca « *f**fl ~1<1' R*’> RJ* ’*• rh rli 1 
C^CP^ Rh srspf’S f^*r r'> «tST«t« 

fq,H~^*,^t' I I >l'-nE’4 

K -'Si! 5<P{-( ^C?J I K ifrill 

WC*P »lf« 'Srjn ¥91 

¥9 ; 9 «t 1 —Wj rh CsiE^lfS® I «a^ 

^IfS *if^;srfr®9 »iw f^5i 

f<9T5 *1^9 9^E5 *ttC9 <«<<. 

c¥t*^ ir,E^9 f¥ ii¥*i 

»r«r«w ®tfsi¥t9 n 







Rh 

rh 

{^) RhxRl» 

(>) RhRhxRbRh 


— 


(%) RhRhxRhrh 

3f5f9l| 

— 


H RhRhxRh rh 



(^) Rbxih 

(>) RhRhXrhrh 

Jf?(S?!^ 

—. 


(=^) Rh rh X rh rh 

'«r<f^“! 


(?r) rh X rh 

rh rh x rh rh 




—5?tl I 

c?«ri nff^i ntr? cn, 

cij, H^i-sfj-®i ?rf^ Rb *ff^i5« ('ar^^i sit'st^r) ?i'®' O 

(ii^Bf^r nf%!5« '« 'KT’tw !^sr AB .srjn?r 

viHn c«F^^ li-'Stsf- \ c^rl (^^r^fsa *{t^t5 ) 

3T^f% Rh '«l1ri|l AB ftrei o -iT/n?? 

C^ c^t3! fn^l-sit'Sl rb ={1 I 

cn c^car »r^fsr-5i^r« rh «rr5?t?i c^t^r c^Pt^i 

csTc^tfe^ I ^w c^ptsf «ih»f 

’3:31 'srcsi^ m 

fifQiS SPC?I 9ff|c;5 | 

JT^fsTC^F wt?i ^t?trwg sfigtif ^«ff?3*t f^>rti:=^ m c^, ^it^i ^ 

*Ff«5i.'*ffi:^^ I c^R fn«i- ^f*f ^^imn A '« AB ^t^si 
nm ABO, MN Rh fiff r« (£1^^ >rc’??'Sti^5r rrff O '*S?^?1 A 

^afSitiT srf^^ 5T^tR5 ««rtf¥R ^t?i ?'tR 

'sf'Stff ^^1 i wsr-<F ?i%l cw«^i i 

«nii ‘^’ h«f 'Q ^h«f ^fff 4jn 

A <sf rn?[ ‘’«r’ ^ f*lR3T nfff1 ^T?1 MN '4 Rh <£r^1^ 

<*N 

^‘iftsFi:?! o vsr«t '6 AB af’fi ’T'®!^ rlt^i ^ s^rsTii«ii^ 

*A. ‘*^ 

O <5Jm ^?r, '^tFI mtTn^ =F1I1 iW 

^?«rs| ^"»tf®5 *t'fJ «F«1 t^9i ’Titcsra 

fi-fru ?"nf« c^tJT o i5ijn?r fnf^ w •*^Ni ^fsr 

si’st^r i?l=5r? m\^ b ^-art^? 

*5y:*ra ^F» ^r?i ^^zn fSi^tii 'e ^5tl^¥t?r •sfci^ir ^91 

V-sflg Tft^ ^<sft!^ if'S’l 55^5^; ^'Sin’Tl'f^ C^t*l 

^Fts*! ^[^<§5 Bfsreslij 'Sil^f Tfl^ Sipff 

3?tt l 515^5, fW?? f^fWhf'•)«<«» . -^'S^-^J 



^'*11 


HW a f?ir ■s^^^ <si^ 
c^ f?^ Jir^rc^T 

=H f|8?I 

C^t5( %l?t^ i®f—f^?! ^5^ 

ffSi?! f^'-slf^ft?r 

«C«r C^, 5lt?^ 

f?“rw?n f ^—wm spr*! 

CJf ’«ft%ffl ^tiJC^ “T’S^i'^Sfl. 

*it{8'« 3^'tc5 xm c^rc^ic^ ^5155^1 
utf^i sit*rr 

^tiSnf ^^1 ’Tsr^i 

JTCsr 5i(S!C55^ ®5rc5=f3 

if?r«*ic^5rW f^f®ir'“itti 

^ ^pxacf f«r®ti5R I fstf^^'Q 

arfiT^tii sfr^r, ^in f?t-ff?i 3T"^r<} 

«j%'? ®fT?r 'srf^^f^r 

6«in[ twc^F I ’“rif'N^T 

n'hn-'£r*it«n «ff^t 

W’fl®f^JII- 
’rtf*« ’f®!# it^fc^r I 

jfqt'8 wrt*iin 

atsrcf^ 5jc3ir ^?r 

cfcf «rt« 

f® ?ff>( 'affnt?. c^ 

«rt« i ^^'sfOT 

^*rl ‘'«rf« *T»lt»W (Sediments) 


n?i I ^\n s{ff5iF c?«r!:« 
’ll'?, ^A'<i ^"Ics m '9?t?’ttt'«t 
'sjrc^—<ii|‘ «it'???rn3 f^Psi ®?t?- 
^\\^ f^fsjf '^ircf I a w 

■^ta ’irfj Mi®r m:~6 nrt, c’f ^f^r ^r»}ft 
^'H ff^c^ ^11 'yf'irila 

m'^ ^Kl?i fn« c'-*f:^, '^'F^n 

=Fr< I 'eitH?!! ^C«l 

’^frf^ I «fW5if ^t*rf 

c^csfr?'®! I c>r^ f 

’ff^s}‘K« I ^Wi 

m t^i cHi^ 

f“f^ta[ siti^s! I ^fl “ijRlt? ’fl*? « 

^<f6i?fT wtsrc« ’’ilt’t 6t^ 

fi?)l I 

cn 5t’«rfu ^f^si »T^ isf?ff^eii 

f-fsihft^l'jf ■'71 1 cntltsi^ 

-tiffs^ >ftf ’irf’f’Ffei ’rt^« 

’<C97 f^ 1 ‘iit «r3ni5 ^ei ^Slf 

bff^^ iit=f cnw 

'«rtr«Fi 'sr^^nt'F c^trlfsif^ ‘H’fiS ^ 

Petra-? ( f^»l1) ’ftf logj -(^a 

ifti^rcsf tneii-IM’i %tW'C*ftlrf*iit? 

.n*fi8« *itt«r'■•imt .'^■.\,c«rt^ *rttti 



«l»r % |3wt»( I '•K 


CV4 sn, JiTtfes? 'i5ts?f? <)leum-Ji? JrfcsT 
n?t< I 

f^»il-f<®frs?9 ^{8 f^?F 'aitrf— 

^«k*ir(g4 f«iRfJi*l 

f^ci» ^i:?! srtfi^^p ?hnfe3 3TC«r 

«i*Ji,^ir*i ^csi5j >[T?n^fr c^ f*ff5 
?i5il ss, ^tas a<-iH ’’sitci? I 

’rt»>*ff«iii'C<p ^1 vfia'ifaa* ca>^ff>!Tj 
<ffsic^a ^fai i«a>fG < 1*^11 c^i: s *iu?i 1 
«PTt«f5| 'fa fvn f^i >i<! ’«ff*ics»?r 
>ii^a *\m% 1^*, '^fctfa 

'«j*i I 1•‘fll-1•^®l•^la arc% 

t«>1< ?*I'®*1 fs'^ib VJ^jaj.'ji 

- '*Ni?f'«, a , ailJ®, 'd®.,*^!, 

urcnf^-f ¥«nf»f cw% fsst’js; 

ijr?*afa nf^fc^T sra al'^ffaf^iai 
'«=lt^*l a^ai ysa^ »i‘aa1’!p*t ^its? 

siwc^i w «iri:«ir^*fa55HJi'si4 '®'tr'®‘i 
(Optic I Charavt r a'ai I uiciffl 

mr c^Tnssft fa*itf®tc«r a»!at?r 

«ITC^ I ®fsv-f<®tsj «[t?i 
fa»TCTfl *1’® f“f»n“fa3STCii'Q ’^csa 

^atwH t5 r«? 

«t*ia ta ’^ra aTca^^, '®ta 

i{U « ^cafarca^ m aa^i 1 

« 

araa fatnaa ^i:»ii, <sta5 sraafi^ 
(Poianaed) aja^ia 4ai ^a I ^tasfw 

«r<int taa^atai Jfaa'^wa (Polarizer fsm 
fvfca^tt»il «fm 5fattai ni c»rl «ftwi 
*fa1^?%a afl8a n^ca9JT:?a 

catca' c^Htata a^ia isa*^ araarStaa 
(\paivzf) fassa jifta "aitaia sjaaf^a! 
fCf catfta 1 Pulaiitttt «ltf Analyzer 


fa'jfa^rca cv»irfn« vltaPTfl^ catv ^<8^t 
^ai ?ai ara oraati arttif 

^a1a4a a^l8a ara far® aai 

*itaa ai ca^fa afarwa art^s fat^tra ^aai 
?a, c*f ’lacai a^tat^at alaai ca^ I 

a^at^ aca ntaa ai a^w ca?^ 
«iaca ^aafiRi cat^ «f»5 (>''''x>'*') ^la 
^Tcai:^ aca aca "aasatai w>\ caa fta 
afitansi at«iatraa («^ta 
«a9i zirrtf^sii aaN ) af^Tta? ‘aaiafai afar 
ca«ai aa 1 ^fana ziaa®*! 
f^f^I&c<^ aca aca «ir® f»if? 1 «fa •« ft ft) 
'fla>af<*ii nrcvta ac«a a® fjtat®! 
<r»iafcaa at®rwT capita <»®tT Jita ftca 

(0c-^ ta«ai 15 a I a«i>a iiaatai 5rft®raf 

«i‘ji^'it^aa aca aaaf®* ^tfiafcs c^ata fafea 
aftai ®c<H ftf«a 'sat'sa aai 'iia^ 
®tc?a anf^F^^ata ma 'si^Nai ai i 
vfi-^fis aiacaa <:[5 ftaaa ^'S-al 
fca aft®? aarwacaa acfl'S atft^ti 
afar aral aTca^ 1 ca^ maafSa acaj 
ftf®i aftcsja aia '« nra^afta fasm 
faaiaa i aiaafea fs^a^Ta aftc«fa faitaC¥ 
ataafSa ^aa ai 1 ez^ure a«ii ^a 1 ca cata 
nfawa m®aaTa laa ^rHas^tca ft^a 
«aaTa %na ®ta ataaaa vw i 
f^eii-fawTalai alaaia fena ftwa 

®iFf '®rtcatn ¥Cfl atcfai ntaiaa 
^l^apa acaa atfttai 'sra caw ami 
<fl| ajtatw ntacaa aii^®®ca maata W 
ftaca asfa aftft aa^ta; caaa— 
aftisiasftia c^awaa ami (CrystaHmitj) 
ataaiS ^jar^fal rfaitfjf® caai, 
aftiw atat'^ftta atn 0 «»tff®. ft<a 
wi m ftftw atata ftimm awf 



*itf, c^rt^tir w^\ v«^ 


1^ ’fll I mw 

♦fMtw I 

cw—“C*^ 

>![r® *ffr?r* '«It^^5^f^e 

(Amorphous) 1?^”® ’liii) c^nfsf TrW'®f^ 
t5^ *ftW, '«lt’lf?[ <'?’« ^C'$ 

ntc^ I 

•irtTf; cw~*c^!r ’iNoii 

*(ti:«, '«j<r«,c4'irc5m 
Jf^'Stil (, Crystal face ) ^^'STC’T 

*rt9, 'stw? ''t^~ 

-off? ^5?^ '8;1^’5fsi^«tr^ «i{tc^ I 

f^fw f?t^9 

TO H'^ I Fddspar- 

1*1^ ’fi'i^ I f^«?[ 

'BrtC1f9 f^lf^W <J«FSf 

^ I f-tiniii c^cas "siffr® 

fwjT ^t«.n<fnt 51 vfl^ f-i^irs 
cnt^lH « »|3?^'5 C^C^F c^t^i ^It?, 

^tc?? c^tc^ 

*f1'!fWii 1w«i af?Jt5 n?i ‘ 

fe«vnf^a \Genesis.) ^l»ri c^c"® '»ttra i 
ajintca a^afa «rft’r “alaafSa 

's fafOT f^^ita 5iiw nta-nfa^f w 
t2i<a afac^ ^ i 'ai?»iaft*r-^c>n ctTh f-f«ita 
ai fiJta ^afast^ c?<fi 

cm ^r^rsf^ nt>if^a« ac^j aai 
ca^'® nirai ait^a ft»ftfa!;?a c^ta 

^tn aff ^ aitta’Ffe f-f*rta 

'wtarram ffe? c?ai ata5 oncat^^tSa 

aitm ^aif ca*lli 

aftrtffr»rrt w 4rtt art*wty« «rt5ta 
fMta tf»l 


c^a atca^ i at^rtifa'® f-t»ifcv -tu ‘'li’r- 
Ufm %a| csai afa ' *ica 

^aai c«r8ai 'mc^) i ncawftca 
<cn fH'itc'ff c«t«r ^tai wtai 
n^aaf«t aRa's <iia 

tf®j?t5T '«rtf^fan?i arai car^ *11011 

artniia «rorlaR, *ftaa]5a 

^ taaa*! ^ai i apta *rf*«i6a 
^Hcaa «rff® ca^¥ ♦tt'aoia %«.*rf^a ■sri^ai 
ca-i atf2|5F^i ajf'stn •fh®al atai 
acs *i1‘!faiSa c*ftaf autctra 

fneii, a>*frita^ ntsif^? fn*iti 

acaj 5Fai ata i 'Bilnra f^aita 

c^cis ar^?^sffia caf^ifawa atan cm fv aawi 
‘aa^ btc*f *it*ra|5 c^airf^l^ tfClOl, 
cn ’latare ^ai cat^ ntia i 
f^8il-fa®f^ai •ttaata' # c«t%'5 
aica ; aai—{ a?) (a) 

catasi r-t?!l I atalaa^: '«itora «rti 
•isata!^'® fnai *fc^ £faa car%c^, fa^ 
c«{%c® 'arif *ft*if^aF f^n 

^aTO alc5 t%»ii ^ 5tina 

acaj ami ca^ta Btc*nr jM 

«![% a^t®! caataaffa fnai mtoartnjtta 
(Magma) ^ ml armpit c»prta 

cac’F 5fa-i: ^*fa atiap <«aa 

aaa val amjri %*m caHta 

«rtpi, m 

«irtf^i '«rtm fn»ii ^*jdw ^b? 
aiRara c^artm® mr wi a^lw- 

fafaa tagtwt »m Mas W 
vm ^ omrfSni 

fw c^m fn»?hi «# istm 

w af fw^isw 

atn ^ m ai« ^ 



Wt*T 'fl 






?c?c^, ^ra I ^tr 
n^f '9rlTfl?f^fl< s?(9?f55 
«(« 9 tt®l r?) 31 ? f-|Ptt? ^ 

CWl«! f»lf^ ^Isitil ?» ?n1 ^U 
^tii*i, c’*fc«p c'fstrfJTvs 

W ’tf? ?t I '41^ sit?^ 3}?? 

nNr? 't1<3?i ?f? I 

j^r? ?t^r1 ?«lf< Vf?re( cjjjf? ntvfw? ?®{e 
’fWtOit? (Homogeneous) sftC^ I 

'»itc?f? isasfSa 

fteii c«itt¥ 'srfs 3r?c®?l *^*<1^ ?ln I 

«itctf? f“f«ii aspc?? I 

vA^tra ?jsj^a*l '"rfa csr% 

»rf»rta*r'*; ^Kcaa (Composition) 

« afc’fi ’rtatnj CT'eai m i 

ca^isr ^S9rt^a aiN,?! ?® ?Mra 

•tlwia' <intf^fe -eita Mk ^Wa 

•fNtaa #?f^a*l alxa-mt^^ i i.a siTr^5ta 
»t?5^1 <»i« 'em fjif?iafi (SiOg) <iitc^, 
sijf’rjil asfi ?? I c«?fsr 
(Gabbro ) ?^ta ?Jt3ft"& ?caF 
( Basic) s^Jt’TjJl c«rc<f ^«s^?r ^t^] 

«rta ^rfsfta nHa i ia>Ta ’«rfa^ 
'■rr^r? a?5f ^ftcira f^?ii «ifci|, atcfa f?aa«t 
CT'eni ^?i:ai to sii i 

af^tt^fa'vsj f^»ii c^ca5f?fn«ila ai^fl^caa 
w?5c^*ftcai ^^ai*ft«iaa '2«fa5»ai 
^t^a ^«fi nr-eai afa f-^, ^ca caf^njii- 
^tca a*ii cac* ^tca ca» Rajta asnt^acaa 
« atena facia €fcat®?? i cf {^ 
'■atcaa f“i«ii ai ni^f^aF ai’ftiifa^ 

n^ca a^raf calfS 
afa atafl fai^ta i aitaai cacaf 

aa^ ca^TO fac^ at'sai ata, m ^ 


®tcaa ^ atca I ^ 

< 3 a:taseitf^ ^ata ’^caw *rta i wm fwtfSa 

<8itfvf « ssrfff^ *i^afs« ara ^aaflB 
m f^ca atc<F I '«if^ ^a a\ca 

'Bjtjfag ^»!’ fn^ita 

ca|f ?a, ^1 catia aai ■?t'e 

*rtM I f^*ata %?t^ai fe’iia 

csf^’ftia ^ta atca*i ^tlcaa ^ita ^1 cat^ 
itca I atafnNa (Spale) m 

ca^itaa ?a, '»ira j»ainHa caca ?a 

iNa I aiat^fa» fail? etiaa 'sr^stca 
3|-i(^ 4-^15 f?caf 

fair's 9u area ; wc«\ •awa acai faf^ 
<^a ?fk-^af5ai nfaif^s ^a i faf^a 
ac<a u^ *fNra <ii«pfra^ ^ca 

faf ^ ^ca 5ttaF fSf’T (Gneiss) ac«^ I 
^irkai fawa «irjtrafe f^i:»ia a fa <pai 
cac^ ’trea I <3iirfac^ ca»ta 

^tacaa f’ftejcaa ^tc« m fag-fsi 
tin lifcas -sfrtfa^ faa 9ca ifca? i 
3Taa C4arf{ fafal fac-? 

f<»a? ate?, '4tc« tt 

all aacia flJifcv 

(Schist) ?9ij ^Ft-^a *ttacaa 

acar atta^i ai ca^ ^t«at anr i 

inata fn»ita 4ac«r 'Bftai at^p i 

filter c^Fta*! f^»?ta 
a^ai ijcatii ts^ aawa f^n\ 3rt»}taaa5: 

*{nmi '^awcaa acsi atc¥ i 
a^atftas mn cataahr, a^ara '®ca t\ ca^ra 
|Cf ijca atca i ^tft^ a»ta 

area waa ^ta'caa vc»i« 

wt'^ta taafa ^ anr atcf i atafaf f^ata 
aPftara fpaai ac® atca at, ^ra 

%?f aof ajata'f^a! a*w 1»K»Ja 



'«{tc^ t jfTftjRt^ c^’it’rc^? wi ft»ii 
Ww tpt? «i 

vS? »?fl ^ta ?t«frti ^tflfta 5{t«R 4faF?la ^ iia *\mm t c^il 

i ?»<(^ ca *ffaatf|''$ ?ca 55 'n:a Vf C4't»f 

*t9icei^ f*!«ita <«aii6 ’?tr=i 1 c»rttc*f 

^} s?a, ai atai 'site’s (Diagenesis) •eff^ata ltd 

fijeita =# nt:a 1 ^ta nt«if^af f*i»ita 1 nt?!f»!af f*i»ii 

f^»ita mi cac»!*fNa, a^Wnt^ia «ita ai^t^wa cnc*! nfli« 

\ 

ntaal >racRa ca% ata i ^>ra ntaa ^i^ai «itaTa wta^f « *ffaai5sr -sifwati 



'®t:a ’»ca ati:a? ar?! -ijiwa ^ ^ m 1 as'it’sfa'® f^aii 

t%«t'e a»ii attas 1 f^sita faf^s 5!^ca ata*r®^ ’t’^a ^i^ata 

^ca faf^a I5»ra (Anatcxis) si^a sirt^TilTa a?t mv9 

(Fossil) •ft'Qai atfi ‘fl’ra sTratar cw ^ttai 'aita «rtt«F, astfc^ 

'6 mi 'Sfta?f%af ^pasrlaraa atai mM 

>tsn artii ^ta'^n faf«a agw atra^i wim f^»ita ^^csia 

am> splatar cata^ fafa ^ai ata 1 , ^’p}§ aiffjita ^ >i«a i. 

, f5??<{fta f^»t! «i.tar8 ^xm ;. c^ 

?ncaft»r%(<c^^aw,55^111 :f#a. '..atw-i- 



<si9 wtcarTssn 

'art'Tftv «>t?i*ii m ’itw »(tari 

^ «ftTrsR, ^1 

<s'$ 5(fi firsif?! 

ntrt< *jffw 


[ >i«r »!r >r\<w 

win» ^ CftH ^ 

’Tftf ^*11 s»Ti:^ mik irtw 

f5«t^ fHf ttfWOT I '«IH1 
?in f^-f^i55tc5f?i ^f®fe *rf^ 

«nii^ feir« ^ *it?K^?i wt*}*rt<fc®r 

¥r?r I 


nftif'® twin 


>i"»ii^ 


^55 ^1 

«f|f!T, ^If OT C*I^ <Sftfsf 

jrier»^t¥ >T*^i *jf5r?hr ’i"»tc^ 

^artJrtrw* ft?fii ^*f?i i 

^"»i^, nTt«ff^9n ci^Tfl^f^^i 

f5iwrt5T?l cv<5 

<ft«ni I 

«»«n ^«r^?f- 

^ '«fn« FfiiiS '9W I §nw?f 

^?i?f ’r'5^1 > c%i^ srff^i i 

Vf'^izn^ ^JiJitn ’rs?®*! mtfi 
«tr*wtr» I fgucw 

nrprc^^ i ^>»'»« ’itl*! i 

*it^v SI"® I 

«q?i »*rt^*T, 

nfii's 'e c»^ 

JfC«JT ^41 

<yf5f% ^ « irt« 

41m »{Tt=rck»ifl m] 

ft CTtttn t ?t«rwf^‘ «?<rTW¥ 

rfi c*ftT^<irf%%«f ^tcM m 


¥?jt ynn? I 

'Bitfjwt? I ’!8|^ Ths*t 

^l5 ^njir f^f i 

'SPifij ^t*^f*i’V Tsm (Tff»r 

cvfsf f%af c<?(ra? 5ta «(t^9i sitar i 

'®»oc-t’8 f^iT-5t? *ir^?i '®?i c^f 
^nf <f=fST 

twsf >i‘2n:^?r uisflS nflsfwsii an?*! 
¥?[i 5??i I iirt^iTJ^ ???r (.«ic¥ ^*ft?ts(- 

^jfsrfr '6 T8t^f 

fe, 'ill fffi «(r?*n I 'iiltl 
nffl^f*i1 I 5T?Jf’f'$ C*^C5F ’^»F ’'RST *TV? 

^1, C^T >5>’5®> »rlT^ *f^Nl cw 
fw <ii^« firt*«r% nsl^m *rs;.f ifri ^ 
cn ^*1 '£f*itf*!‘» I <iim^ to? 

tornw^iri <^1 aftftiwi 

|ci 

c?r?f 1^1 41^ •rlw •s^ 
??si <F«i n I c»!?tc? wzm %i 
«.*. ^1 iift^ c*(flrt^t?c«r?¥ 
f¥^li?t«>r5{Sr’Tc4i?«'*^'?l41w •ttf'S 
n^^ ¥ti n\ ^ttc? «rw? 

U^i 





1 




»nt»r ♦tt«Tl c’fci? I ?rt*r?rN 

3Ttci»r Tier'S*!:? sfcf’h '^fa^f^isti 

f^SfST I 'sr?I5 «c=?tl5 4 • 

•W ®»!t«[ 4 C’FilS Sf 

JT*^ f^sT C^ sifnC^T I 

c^ 5r^ nt'e’31 

c’fif, .^1 ^f5r^ '«c?Ft«(i^, 

c»T 'Btfi^fit^’rt^ 'sih'ri 

^1 tTiti- <ii| 'S’lj 'srf^i^sft*! 

Slt^ 3Tt^r^ I 'JJTfTi^-5 

f^^CS??r 
’Hit^ f^c^r I 

'2fC5^f?r sfTf^rc^q 

^r=3r I q^qqwtc’fif ’ti^T-mt^, 
C*®^f^r'$t?I qf^siH, 'Q 

5T^ ?[riTt!r^^ « f^c?S5r*f?r 

^tirl q'l'sr? ¥iii ?'c^ i ®n- 

c^rcq (r?5riq n<f^ 

«ft!?^t? n«f« «r*f^ ^ I 

^nt*rTw?t c^ufaFn^s nf«*ft*i cnw— 

^r<ir^ ^1^31 f<Fsn, c^r 

q"nc#'Q 

f^f m qfr^ i 

TOr^q m q^\w\i^-\ mt^ 

*ffil[«o(srts qqq ^q« *p^q 

*frc^ I ’^q- 

<fc*n{ *rf^ I nfq qi '®qtfq f% 

..JHli^^nf . ®qpr^^ 


Ktufi, ’rgjyi wwiq^t qtq fin? 
nt^'* «!■?? ^f5 f^qtfq^fa 

^ I ?t??i ^tcTi c?, 

afs cq?tc? qrs cnl^- 

^qtf^ '-aw mn i (sl qta*!! 
vm T^-jiTf^ '-‘1^ qll'® ?c« 

C9n:qC^ C*PtIS I C’^tH cvt? 

qtOT qqjT ’?^C¥li5?'e 

c^^ I 

'qf^^t?! qp^qc'#? isftm^f?? 

?^=r qng cq q? feqfwtJT 
mr.% ’n't! c=?’rf5 c?ss 

c-pf-r «r^'i«r3 ?? f=T i 'sit? cq^tc^ 

qfq ftn? ’f^® c^fJi: 

nf«ii «fsrf?t¥ 

c^i'^ c'-qN ^■‘? i:?«fq ®?:q 
T>q—cq?r« qfq f?n qlS® '»[f?'s 

?#iT a-'SWiJ q?!tif Tl'«?1 C’fC^ I 

4® ?wc? f¥ ?n?i c? qfq >!^?i 
®qt? m f^qc? c? ^ysitq ¥fll 

?i:?it^, *ic«fT ^ 

C^FiiS W 'Bftcq «ftff®’? 

■sfff®? >Fsq ypir.m ®qt?cn? q"^< 

qc^ cqcii ? qr? 

q? m c^rinci f ®qi:?q ?® 4il1? 

^zs\ ^§;»(r? tmw, ®® cq 

f\^c4 '^nw^ ?c^r qw?? i <«? 

^!ir®i q'£*fc?? fH?q*r ?t? i 

ffp- '«^f®- 

fk^ ’T’^t^r twc? ^wcf q*^<'s, 

^[tftqi «Rt? I' !43| 

f^.^^ri'^tiriri' ^ugfi 









^t% ^tns, 'Bfjhf^r, ^rtfsscsii '®rtf^^ tcc^* 

»rrff»f¥, c^\f^5F <^t«f' <4^^ c^T ^ wtst fsptc^ ntw I 


»13F?[ KTOt 


v5tS f%. —Sf^itlT? 

ff^apf^r, <£rfe(f^t 

fapisn f% 

^StC5[ ? siCSf ^.^1 ffE?-i?i c^r, 5T'3ftiI^ 

■atl’T^ a?rt?{*!—??I ^7ff ( 'Sf'NH’r, I, 
|7t][fff), S11 ( ¥til, 

'2f’?r«) I ^r«?r^ f4^r-4*)?n 
^-<1^ 

^rrtrif^si s 

I c3hf f^'f?'« 

'5(tf!r¥r?'<3 mtc-sT^ 

'2rr«r^N*ff%5 

I ) ’fc® 'eci‘--^*fsr fV, ^tai "sftTir 

«rfff^ I 

c’ftSfa sii«iT f^si UEI3 c?, 

?n^r3I^ C«fC^P 'ejt^lt'fl 
«f?r^ f^<f *itir ^^11 c’?siif“-'sftsit“iif^ 
^Tt^r^tr^fi «fff«(:^ ^r^c^csi 

^I^?cu3j ^1R ^ffl^rtr^rs c^w- 
<srf C'^fC’F «lt?lf?t^TC*r fs^lS 

^Tn ^11 

^rsitf'T^ c^, atn 
■^flf«7it'®fei3i <£r^tf'£l 

*ffiic’?i-f «r?7s «ft’?r3«?rir -ff^ 

rsf^s^ 'wci 5t^hi*t, c®7^,ci^fa 
-■:.^li#|-*r8l^t?5n 


spis-sftfsr 5f€*f!:3r <Efc^*f *51 

f^7)S 5T^^1X«1 

*itlcrast?i'sf?i nfs)'Sr^ 5iFr<i 

nu ?I^-!f c^t ^ts I 

'Sr^'l I yqj^ ^liq — 

‘jer^jr^fg ( ) I 

f«’?fi?i--? “iif|ii”-iis 'et ^yfftfiJ^I- 
’®f?i nHisr? ^ 

’?rtc^ I 

^t?i'« wf5«i ^ ff?f7( <i)t 3fi3r 
a, 'qI ^nf Tsn ^i:a’ 

sif^C¥t?fl'3?CT? 51^ 'SftfP'5 »ft^*l I 

sftvwr^ c®f%5 'ajt'aft’pff^ 

I >6^ TSnt’gfl'® 

^iT^c^tstr^^ nh 'G ^3^*fi:<tir fwt? 

<!f tS^ C^, TS'ft^^Tg 

51^ ^ 

^triRiat^i f^rw cTicii ntvs 5311 

() I c’ftc^ 

‘flip «!%•? =y^f? I 

78t?i«?i’fy>5jtsf^fj75trs?W7r a^rsRi 
*tw«f ^3 r:^— 5iTtflf33fi» 

^dtrif^yii ««i^v sittcftsft?Ri 

'. - ^%^s. 4|; nwtlt 



W >&<»8 ] 


I 'Bj^r '»r^ 

*^aRr C’^sirt Cn '^l^, 

asit^r ^1 m I 

aftw^T, aftntr 

-sfsn^fas i6?fi ai 

“fsf I ii5c«PC3f c’Tff^ca^ 
a\ *•^^*1 'Srcata air^ s 

r»fi8 aitf ^f«i'« sit^ca^i- 

sitSfsr fsp sftsfCTa cTfc^ caK^sficaNsF »ife 

cafna? ‘ifec^ ^rsc^«i--p 'sssr hm 
aia^ta a^ai ala ? 

<£f5frPr« pearls ca, ^)tl^ainire?r « 

ca aa f-^i'cmaa aiai^a ca^ 
afat^a ac^ 'vitiaa -£i'5^aR--?q«f'2f^T(:?fa 
nfaa’j^caa aia i n^a'^^aa^ka 'Sfesfa iit 
aiat«a astral a^a ^a*N ataf^icaa 

ata^a 'Sise^'f'.a aai ^caci? i ca-if^ca^ 
^at:p «sa ^fjpac®- 

-strras aitci^takatar$ra ^5?fai 
at|j5^taiaf a"l5afi’r c^c'^'tai^- 
l^ftaa «r®ta^ aat?^ a^a ?kaRa i 
<flj5^aata w ^fai'aaafa's al^jsFta- 


ajf^a feaa c^^j^fatlfaa ^rata am fa i 
<iia f^f^a at«ai a^a» 

atc?a far’ata aca aas'^iifa a^alafaaf 
'earaa 'q| al^caFfa'^r^ia ■n'fft'^sa^Ta 
nfaa^a ^ik"vs atia i 

a'^alra cb?;i mz'^ affC'^kaa ^afe facna 
BHicsia afa^i'^a a^fafa i ^faai bt^ 
airs (af^pta) ^tas ca% nfaatr*! 
'»ijii'^at?aitSii' ^^aiaa a*ar« aka ^a^ cata- 
«?Vatia cata av«pacaa “ife al ?ra ata i 
ca^ ac^f 'atas ¥f^ ca, c’’! ^^t'51 caa 
alicaa c'TCi>; catena ■^rficalaafe 'ata'S 
affeea aka—ak^® ca^ ^ato‘ l?afi 

^'/at a^aata a»kw aja^Ta '-^ai afa i 

^i5aa aa'an aafakaa m?i^, '^at^a 
Bfaesa aew a^nP?''® sfaa a<’*fn^ a<f^ nin 
'Q fa=ai a-^c^fi ^fakaa \fSa caaiaaaFraf 
at?i!:aa ^rs^afat 

anca ^ka ^a" ®kaa sfacaa afaa’^a afe 
ark'? a catn aa^iiacaa n'H'^’ia 1%afa 
aka «iaal 'rtcaa asa'^faa «?faaF«a' ^5f% 
ataa a^ca a^-^ra>F catena faakai ara'ajsR^- 
'Ska a’^nta Bteiieai cae^ aka j 


(?i Ji^-’rcem 

^rsa fea^faeani ^?e<fT <ata ate^ 5ta aiaakaFfa a^ca srWesfa ntfaakna 
rhrta at^a i aeaai aataa a^# a^ea caa—artc^l faa?, ataatta 

araataafta ^ fa^^ai '^a'^aa'st srt^tw ^tfaca ata t atfkaai ii.'' 

^tta TOSF atsta fara^f ^>a~ chv¥ atf^acaa ^ftcaia mx oratas nta atw,' 
aHa* aaeaa, ca-r-faw-ra atf^^eaa '«, «ieaaaaaast's%aacstia *kf ail 

atta'anr-aiaa f^tai caata-wi ^tal ■ 

.^'ft atf^am i , ■ ' ■ ; '^atss?, wtaw' k^>* *. af1%a« ai, 

;, ai.aajispa„awa «rtTai cafSkt,: 'f^acaa. 



[ V1«l '5| 


*^ 1 :^ cni’st^ ’iKtf, '«Utf5d5f^»r 

’titi;^?[ ^twi, f¥'«l 51 

'2f«<tar ^<5.5! I ^’«f^ 
fij9i jjitfr I 

n<i 4'<»i 

C^, -« ®{?JTtCsI 

5t?r c«f%? m¥ 5^t5^:9i‘ir 

st«n I 5T5ja?’ft’?t 

I '«t^t?1 

wt^t^f 5P\t?wii ^f<’i 1 ‘i c^ c<x.^ 

c^r'S^l I 

f?C^ W CiZ^ 

^l%«il 3i^5Tt«t‘[5 Pirn's 
i}?*i I m^ 

?Fa^fS ^tf^’!i?:ii? '<5??! 

5i<ii?T»{ I ^Fr^!?f'l 6 

5?5Sf ’itf^’^i^'e I 

»fW 1 I 

c?;f®'«-c^^^ I 

c<ift^ 4 ¥1^ ^jtr^si >i5iH i 

'?FJt'St?l'l B»!T&mi} ••g^fqsit?! 

TO C9®t? ^cs«f- 

C^mi ^Tt^ftifl C^Pt^'Q -<*5fC?r 'il^ 

«f«c*rir cast? i 

^9 nfa^«5?t9 ?trs^? *«?\ 

?nt5c^? ?T?^i 3^^»Tt?^*r? 

iit?« ?Jtn^ W' ?f?t i 
w? f^^t*t, '5»{5 

^^ 1 ^^ ?tl% sT^’^tn^?, 5 ^ mzm «I3 Mir- 
^arr^ c^var ^''fS m « mt^ 
w?,t^i¥inTO* 


'Bit? «si?it ^cR^?t»t7 ?T?'ari ^n 

?f?i I TO1 cs^ c?fsr^^ 

cR <2rc'®j?f cFc? '« 

f$H(5 ^n-'C?^t?C^ ^t^C? I ^sri 

«4<> ^66^ aS19< '34* -^^^55 

C?^t? WS-C-Sf?^ ?S 'St’TW TO f 
51? C^?9 . C?«t?-TO^ C^t?*! ^l? 

?fr«^C?? dr's?! ?TC? ( 

’ipBi) c«i cs^i C551 f?i I 
<5? C?t^t^ ^'‘f? '« ^'?5ft4fl? 

wti^rsf Ms*) ?p?i I *^5 
cs^i CS--T '^tnR? ^t®f ^'c? cnr? 

?5?r9? sjtTOtf^ Bt^a^ ?i?i 

?ri:? ?c4i'Bfhv ¥?i ?t91 cBw ?w 
?sMtSl 'Q ?TO? 

«f?1 l?r? I (ill 5{§ C®«P1 
CB^r Jp?C'® ?T? TO '^tt? >B ei^ 

fet¥1 I 519it 919T CS¥1 CBSr 

'ill €r?5i I 

^’fJIt^tt?? TOM Me? Mtf^' 

®?tftJ^ B^T5C«i? TO '«rsj« 
ySiMtR ?tii5 j ^ M^? I f?sf St? ^TO 
C? <STB^ CB^ '9ti, St? ^St'S 4 0 I 
5i5e5r? s^icifcM ?F^ 'MM'c?? m c<?l 1 
'iJMtCM ?tfs?? ^fMM ^?1 m' ^*.Mt?r 
?JfMt? I ?«|f?1 ?? 1^ I 'ft?1 

?tfn? ^?£?l ?tfs?? Mtc? ^c®t% ^e?ri?i 
'il# '«rtCMt?r-TOS ^ 
f^^t*i TO sitTO? <srri^t?'ii^ 

^n ^?i ?c? I 

?^TO ?tfs?? f?Wft«t? TO 

Mt?'»lt^f5{?f «5ft ?tf????- 

TOmMt^ ¥?i afcsf I fr? m? ,cff 

i^tart? Iw? ( ^|. sfW CTO ‘ TO’TO 
?fi; 'it’K’:,.^i. ?tt?r'TOt^^V'^iM!’''' 









'Stfro cml I «ft¥tr^?f 

wt*r CN?t*!r«*!f ‘it’-i'fe ■•<i't^«rt=ii 

^«r I 

srrf^r^? 'irt^^rtw i 

mis ?ftf%^?r“Wt^tw «rf« 

^ ^ I 

’Eikf! '^fsi cac«r 

Foi^rra ^i:® ?f(?i^'n- 

^r^if I (i!? 3ir«fT^ “nn^ii- 

?ital5 ^n^pfe ^(s wc^ 
frcacf I 

^Tt’ttil I f^‘ 

« nvfii^ Ifi?- 

%tfa^ '« ’tc^^fTf 

»tfaFr5i?ita ^c® 


’^fTc^a trials f<«T^ 

f^^*r-c^^ 4ra- 
c^if I aam f^’r-‘i“C’?fflr «it^ c«^Nt« 

I 

(^■Stiim ^Cf C^'hfl, *ltlt'Sf '« 

5t^iS '«ifc^: i 

31 *^5 ¥?11 m ! 

m\'!i 3T«s?t*i f<m 

-^ggfg ^t‘*fi’a) gff^'Eig fgsff 
gtfs’iit^g wr.w 

^inc^ig g'cain^ i 

^r® ?ca «15 {vN ^b- 31^ ^a'l I 
g!ta«rr-irl5c® »nKt®c»i ^w %'c«\ 

atf^’^Tcaa ^ 3ia??t!:*[a mw "eita 

?sa 1 




4^ >racai ’rca’i? 

atr^a ^ttap^i*! 3itc?c»r 4g^ 4t 

«itaRW m ft^ta nf 

i^ia c’f't*f agsca ataj ^ i 

9|^ c»jf^ 4a 'Sfr® afaNai ^ta "f^ttaa 
ajtata aptaf ^aata ait^tfaaf 'SH^t’« ftfaia 
cn»i I 4^ cat«ti:af «fa aiaata ^f®a 

ortn jmnf^ fan ajt*f^«tra »rna*ri 
$iipl) 4^ <ttaa*ri afa 4a'f^ ^1^*1 aa, 
wt’im c^?;3ff ca 4a^ii w aa^raa 

ftif c¥t»f 1 

•■■.:■. '41, c*ftftcat 4a4'^w.,afi 


fj( I ^^rai 4'^tgra fg^Ttt@ws(, 

gf-r^f^iei *ffi[5tf«i^ aitna* nnaafa 
4| fat^ fasiJi ^tw *aa‘i Jffa ata 

atc^a aaisn ^aat^caa *iia 
^israa acas cancia i 
w cataa acaaai-atfe'e 
a^a aana fwni 4|, 

caltaa a<<irtca nwm 

aana atn»’frta ^atairt»in> ^ 
catat^a atrS I,,! 

*: -'■'ffPrOT m"W«l»P1 f^-fRW;fv»JTTlNI' 



...ifeijL. 




- ^'■sr»tf#’«r9!55tc-*Tir mw 'tfiji 
. far^r:^ .3^«il5if 

- ^ I ^tiI1 '«I^“ 

*iiltca^ ^51 

-sfaM c5i?iri?a i 

'ttiJi C’il st’f 'fifatl '®1 C^ifC^ 

c^Ni c^rc^, 

^fij[«) ;j[5 I *^^|i{ (;Sj(-,f- 

’«rr3ft« nr?r, %r=®c^ic«' 

^ti! 1I<F a!r I 

^*ft3 ’^^a ^tai ’q'l?! fa, vs^a at^rf 

cato «qa5af<5 ^fa«i aw 

ata ’f'-ai i far^ai^ai awa, 

arf^sfawcaa a^-ftfj^a 5faca5« 
catina >rata^fta all*f i 

nfacan anc^ ‘ijarca cat^a '^?tata ntfa- 
5tf^<F ^qat^ (ita\ anaTwa ’^a’^tl c^a^i 
catarta ai, ’wma na w a^ a?a catw 
^ afat'e catffa i 

lii^tta'i Ifefa^fS ca tiintfta 
<n^ atc'^ nfaFt^iai a^ca, caf8 %t^car® 

'ata^t'sata ®fc® ^ajf® i fa^ss aiar'e 
'batata caf^ waaWa aisjak® ^Kt^iSa 
catati^^v wtm a^ajl 4tiRajata 
wtat^’fta ^ arra? <iiafa^N cpca 


fa% aa %a>^a ‘aatafia ^a firtaerr 
afarai^: ^a i 

a^5ti?i?Fa 'sraai •sT’^aa aa^a ^ 5*51^ 

atc^a facaa^aa awa, atai 

mra ^tiaa 'art^a^wa 

^a=?ta 6ta '^sa ca^ cataWa^ ^I's afta i 
al1a*ta win ‘a^ai "al 

awt ca, cattaa fa^ta a-^c# afararta 
c^ta ^faafi cat—'S^pai aca a^at ^tai 
fa^rfe^ 5‘« nfaata faca tfefatfe 

^c^jc^a '<3 a^ata ^araa aa m 

fwsp altaa a^ca cam i 

•at nfaata 'a’^aistraa aa 

fataacssa) aca ^t^ia ca, affcata at® ‘?tta?ta 
®la afaatcaa «r^c?a acaj'Q afr®fl '»ft^<l 
afca—fac^t "ttai %t -^at*! 

-<far® atacaa i lija aa f^lfaa acaa*f1 
Ftfaca ?:ac®i 'ttai •s^tac® ntacaa, cat 
ajfea afam at®tatm ®t3[®1 sta >3rc?, 
at atf®ca ^ac® at^^taj a'an i aas^m 
a'ac#^ 'ii-a*ac# n^ta‘15ac? i 

vnt ®tca at® a^# atai fta? car^p 
fl^«Fta aca nat’fi state® ^Ta caa^ ca W 
•fifcat^ «fnraata tfia^ awai 

fa®r=^ai aft atr®a a^taa fatbr 
®ca m ^ a^aata araarf's ¥3r® 
ntaeaa i 





> 

^ifiT ffl<r?i‘i '^w.i> 

c’tc’?! ^ic®! 

csffr^l ^jfij^tsf I ®f« 

’r*i’3itiii ^*it«(t^i^rl^ I 

nl1=5fi-fiff|»sjst?r’f?! ^tc® '^c^i 

ctfsf «f3rf^ 

^t?ll C^I^WtST 'iit ?f^»l ii?pjg 

I 

’IWKI 

w '^mr^f ^<^511 

m ?fi5T (CcHioOfi)!! I isjs fCB5 
“i#^i f^«r *t?tsf--c’ft^^ 

I %N 5Fc^ c?ti cnt^, 

«srt9 f^f«i^^ f^nsitJEDtH 

cVrf^f’F 5fC«fT ^S’^JTR— 

®tl»{'5rttc®?j «rnr ’«rc<^t^n i «rc^ 

?<F5J -1^31 art®t9 

fijar nuftc^?! ssli WH c5j«!ii i 

’rni’fl^ii c’T^c^ff'W hsff 'Bfftr 

c<(c¥ v( ’rim^ cfI 


s>»% 8 % ^ 8^5 

’Tt«ft?r«f®: ^®lt 

’(iCf I ^?!tt® f^FI ^fjJSlt*! 

C^C^ Bf4 «ftw am '«in>lt?I*l 

^rf^ic-^r^q-c^f^ir ^?:wi >% ^!I<f 

''.^t®f^ ^91 I 

n^Nisf^i «jrff3T® 

«i«fti5 '^t®h *f?T«(%fti:^ 51^ spill ^ f 

^^i:“ic?f c>iTr®5T*f jft^ft 

•■pm ®r?i®iis! ju PH I ciit H^f§ jpm 
»>«»% Hfr«F 

h:?[| a*iJi—^ti 

H®, nt^, ’•1*1 C«lt¥ <£t|® *lfllJ|tl«l C»l^t8f 

1 ^r^c35^ FfH 

*fHN ’JHHT IFHI p'H, CSFTfW 

’flt^r H1 CHtfsHtH CJPrHt^y fra I 

spf^^ HI H^tpf C>Tt®tH ^HC*! BtHH 
«in>itfH® 'srrt? j UJ^H 

m'-3f?!t^ ‘•rtcnir Tnim 


<fitii ^cH m >» «•% 3Ttr«rs i ^«%' 

’ttcvi i?T^eitmf3 'BT’tHf’fir 4*% c»rt®tir arnm f^iytur*!? 

Wr:^» '*rr^» i ’rfPitmj f%®f3 m 

„;;^'^wn, iiWit% «rf^!r ' 's^'t i«V ^ 

.'C»f^iif *rvH 'f0Cf*n 





’ir^t^isr®, ^»i ^’wrN' n^att c»r<fi 

^ff 1 

cjfgjsitsr cv:^ *rt«^i 

•ft^, wtPf® 

(^:o) ^ it 91 

<7i^!:«ifc5^w 5iT^ c»f-fic5n ^ts i 

(Ifni sitlc^i ff^n 
'wi^i’itf^'s ^rsf ii^< «n:*i 
« ^Zi I mZW sfST 

^Ttf>l'Sj cit^l*! ^ITil I <4^ 

^i^ii ^1 I 

«jNra ••Ntf-^’r 

?pg1^ iflspls ’qtitter! fwfjr?l 

's^% ^1, 

tvX ii«i^ H I %fSr^|g ^r^c«i^?r 

WN SP^II ??[ I f%qlf§if 

i^^f1 8 5ft^)-c3r^r?if^, 

^^cti-fjTT’ff^^i c“fff^if ^?n I J9^ 

f^t*if^ 5p«i n I 

CJTSjjfflta^ 9W 

«!fti:^ I ^C9itf^5i w «% ^r^c5i" 

c’T’*5,t»itr3f? (?^«i I Ittin «iTl»ic^t?r»! (^' 5)1 
^<fi5C51f ^?1 »!f55[ 

nr-^.,911 ^M^*! nc'? ^\z^ \ 

^tX3f 4i?Ft« sitt?tar% ; Tstft^l 
ir'5«’tt® m ^91 fft 

i[n '^ti:^ I 
'«rr«iiil 

cw? t 3ft'if^‘f'i! t’T^Rtif 

sf5'9 5tt^ sr^tc^i ^'Sll I c»{«g[«n:!(® 
*rr9*! ^1 w ^=1^ ‘«rf 
Iff! c®*n •itt« 1 


c»R[f9Tt«(f 'stfir 

«5t«r ciif^r^i—'ll? i 

^tnrsit ^n?i csr*3c«irw ir^i '«Ttf 

'’?!'^*l ^Hfrari ?«r flff^^lB 
5t^'5fil '®{i?r's «(f?«l I 

c»TW3f 'srTtfjfi::^ c*«ft? ^fSr^r c’lm, 
i;n^, ^tR“*' Hi;' ^z^ iseif65ca?r ’oprf^ 
lipsf w.n «fti:? I 

(TT^Rt^ ^Tff>Ti:^j ?fCl! c^^~ 

cqr^c? "siTtrjffS? »r[^- 

f^ir^^-arTrfjr?:® 1 

nc^ wn csr-tfR ®i^«ntf>TC^c^ 
’ff?-TT5 9?ri 5^ ©rWrft-c^k? ^R'src^ 
*9? ?c?r r.^\^ tm 3f?IC«l 

?Pril 9'^ I C^Rt’5 

«iTtPrc^^ TSi '®ri?rc« nc® 1 
bt^rf^i 5f^2r<«fsi c’f^wr^ c^c?! 

jpfq®f 5 . 1 ^ s ?F«ItTSTO ?tn^ 

niif? ’1’?^ f?g I w«s ftFi 

■^, «iR, “*«! 2{^f« ?I5? cnt®"^ 

t3i???n?if fiftu 

49-1^ ^r^sfpiiRt? Btzni fmPrsr >^ 1 ^^ 
^tc?i 

JTl^fi ?«i 9w tlfs^ ffru I ^^*nf 

c?N»i 

c5\?i ^tc^iu «ftf^r'^ 

ntitc^i ?!n ^ <11^ cs^i «r9'9f^ 

^f9i c?^ C3t9itt<r f^vf( 
f^Ng ??irq m if6^ 

¥Ww »r« vfl? 'll# src^ n#*f^ ?iii 
«r9^fqi'5 ?|r?f?r, ^ 

f«rcir nm R^^ra ^ntat% ?al n 1 
‘Hats ?j^ m^ ai caf^r »fapi f¥| 
aaflarcitwsi 1 





ciii^ c«((rf^ ^puj I 

^vb-s 

3f^4*^»r 

5fu:'5 5r?H ^JTI 

^911 C?F^fl 

I C>f53jaF|(;^ 5,1 cjfsjjsijSf 

si*fT Rc? srs^ 5trn^ ^tf^T® 

'«rnij <il«F|5 ntC3f 3TI^^ I ^ftra 

’?^t'^}f^ a“f^Ti3r §sep!55i f5i:f 

^ I ciHsr ^rfi:^ i »j’«ri— 

(i) 'sitiliTii I— 

c3T^9!tr3riT '^c«ii fHar^' 

^li?^ c*rt®fir 3Tt*ft3i 
^ I ^1% C*T^Ci?[1l®r ®f|jTfsi^t|® 

c^r?! 

•T’tK ^fifi:«?ii ^*ife 

^-8fws?nrij Tu cwc^ ^m 

^ 'SfTtf^® ■■^1 

c*TtfMt*i ntC3i c^ro^i ?rsi 

ciHXJiw '*!'K'5jf^ c^rf^n '»it^’r i 


(>0 «ijrf5^j^ 

cn-'iwt'Sf '«nt^j^k5^ 1 

^c?i th ^tm na m 

^zwizk Ff^r® ^?n n i (ii<rtj*f 

^*1^1^*! =^c?r '*fft*f? *(’? 

^5J1 p I ifll c?5"fsi 

C^*I 
■ mn C>liei-ri5R ¥C?'4f§ ?Fm I 
?FhfWl ^I*f»! C=T^- 

C^ltC'^il ?IJf ISftifCSIl lj?[e(t!f fj<5(j' 

fscsf^S 5K?J ■^■^ ntcw C*f'«FI 
C^fgC'STi®? *tt®^*t'| afjNQ 

®nC5p| ^1 

'flu's c-rt^*) 5153^1^ isfrsr w 

^ft^l||-C^^C9?rC^3 C9i^-(413 
Tm ’[f?f?7fj m\ 

^ I (a^ f^fsrniSc^f '«rfa3i 

«ttf%i «t3'$ c^^9it8f-^tf3 :rtlS^ 

?r3 ^]t31 «ft5rffil5^ % 3fl?i 
mi^ ^^5 ’g^'■'AH i -'St^ 
c*T^C9!t®f C3 «ft'qtJ'f3 ^!^3tait3 

§^f*rNi: sa C>T 

? fA I 



¥5 


miw 

ifrui^ir Tfwft! I 

cft^ filir ftw fc?i 

t5 wwff^ ^11 «i1%cf^ cftc=^?i 

5Pff«f]n 1 

!5fj?f?f c«ftf cf 'e 

-sitf fis nN, ffi 5T*’rm SI11 
•ffl'Ts cf f f<f 

(iiffg fqftffe ‘orf^sft*! n I 

«ft'g-1^<Tlcfw "1^ 

C^5{fsf-!f%5 f^l •[% 

“tfim 'Q 

f9C® ntJ?, ff« S(f%W Cf Il'Sf^ 

sfiT i{fsr '!rt^-f5rntf ntc?! sfi i 5}%cf?t 

cft^'Sf^? *rtii-f?fFfi) «rtc^ i <£it 

'«itr»itRtl i 

^#31 «ft^3 «rt?I si%f3 

cfN^f^ f^ntf f3t^ nfi3, ’St:?? 

f?[ I ofsisr—stflw 

**v 

^ cn I c?t! C5fll? 

f«fi? fI 

fTf, ff ^ 

-r^?n ’Ji c'ni^tar c»[%9 


sr,^tf3f '«ntf5r®, 

’1%’^ 

3jHfC3 ’Tt^f^T 

ff, c’5i?5f 

c*Ftc^ ^ ^11 
C<r.^ Sl%w Cft^ 

I jq-f'<i src^tsF^r— 

ifi^jr *ftC9> 

I 

®t!iti3f5c5f9 i:3t% ^1 nrl'fi^^tJT'fl''*^ 

c^ C®t% ^ C*lt?t6?f 31 

«|3H®lC3t3 ft3 I f5rt®Wf^1I1®1 

atin ifC^3 t<^- 

31*3 ‘ill Clk’t 373^1® K3 

f 3?;3l f 3'C*ri *f,tf tC^3 '®ltf33T 

f31 ^ I «?t3t3 3»m jy:3rtr^3 *rf3^ 

0:3 

«rft^ 3:51 3f^:^ tiTOerf^f^ 
^ 33 I 3ffff33f 31 031 

C?3 (fl3^ 3%:3i3 faF3t*ll3,3Tt3® ^ 1 ®t3l- 


3t'0f3003;3^ ^33C3t5| 1 *1^31 ^^tlJ C3^3 ^:S!«f33 C33t3 33 

3ft^3 «t3t:<3^3:3T 3Tt*f!5f t5,^ 3f33t3 ■ '3t0 

,*fT^Vf^ «l7if3% ®rt*!f3% ^tf5p, (3^1^ 



jtWw f^P-r ^ c<rr5 c’t'q^i ’qtc^ 

♦ff^t‘1 '« »f%w 

^ 4^r5 =ii c^m \ 

s?3n 

«rl?i 1 c?^n c*i, 

5(t??^ ^1 c¥t5T fift%c^ ctf^itia n'« 

'srt^ta n^tc^ i 

^ff «rTt^ <1 

ta ^ifc^T ^11 <1^ 

'Q vSTf^^irw ^'cs! *irt^i§^ 

'»rjtr’i®'«*rf^?pfe¥ '«ijtt%r®5 'e?l<sf^ 

cTic? '£im nrR ^i i w- 

w?:' s^r^' “i#^i'« '«r5ff€r ^rfrsa 

'<3 >T‘f^ I ■»if? '£ft%- 

CHC^ >ff^n Csp^tl C’fl^;^ 

3f^if5 ^t^i?F!?rrc^^^ jfc^ sii%OT 
■''tJt?:^ «!W t ■2ft‘lliS[ 

ctfrf sfm ■<p?irciri ?f, 

f<Pifw5T *flr<, ’Pt^- 

^eitn« ’ft?:?! i c^q >r^ 

«(rf3PtsF~rcsi tft^tcar nf5'f« ^zii ntc^, 
^rvr« ^f?iiNs s[f^c*p5i ?ptt 
♦ittf 1 'stTtf^r® ^1 

nrif '2mrR« \ 

' ’t^ft«!f »if=i 

■itmtff^^ fiFfr?q wi cm n 

Bpc^ ^riIi^sT‘4 «trqt5af<R ^ 

^CT ^'t>T ^'slt 3?? I 


<nt3fSf» '®tc?it nf|srtrf?t '»j?’ftir¥ 

*rf<T ¥tt^3 m\ ^51 

w^s fw, ^«f5f <fll ^ •• I 

c«rtl55r ?t '«itfs^5Ff^^ my 

?? “V*. 'sft’r nwK 

?fr5??r*pc9i 'fli "Sfsint^ <*"’•1 

cm] cnci—sit?^, 55RiT, '« f<ftr«13f 

sftf =fW5rtft! 

<51®, SIR n#fli 

5(f%ix^?r 

^'1 ct-s mw "ff^^ sTsi^^i 3!^«! 

c«rcsF 'sqtc’Ti sif^ 
31^'S' c^ ’if^sit'i '« 

■«ifm^sfii '4rc'?', c«(c^ OT 

■« ■«if%ici^R3f nfii^ih ^tsice^^*i 
*iiR-1 cnc'^ f^'m wc^ c<f«r! 

cm c^» sr/'<pfwiq '^R'ssir '«if%i:3riR^ 
'sR"^s!:sir sTMt^ntr^'q*', ^^z^ R 

^f«siH TfR?r 

•s 

«yaTw^?i ^f^fc®?"-! ’«if%i:3?''*( c«tc*p' 

‘^ft'S ^cm I *1^=^ sif^c^rs fif«qR 
^ffsi scj-pow I 

'<^1 C% ' 

*{fssit®l sq%W3r fq’tp^ 'Q 

s ’PR I 3,wfc^3 nf^siR 
C?R5 f^fSiS '« , 

'<\ syi^- 

Rtf^TsR sn:?! i <jsI m ^'ni- 

JlfeC?PS I 

5if%«F « ^'R'N'^r. 

31 Rftc^yt nfasit*! fsiss*i TOi i : 

f^r®sr 'Q Hfm .i^c«pt^. wli-. 

s(fwm jy:*pRr 

»i%c<pftr$ '*rwN 

., *id, -m 



«i 1 »r '8 


t ’Kf, n 




I w =ar«: a^* 
c^twn^ah c^c? ^ta, cfc5f 
«f0f8 nKv^ a,r?rc«f^ =?f?r’Tra isrc» 
*jr«^ -aca I «(HN 

c«tr¥ ^i< ■¥*{ »,c5al«? ^C'S* •sitc’T. w 

lif^w Ajaci-i ^i:®! c*fc^-? miw 
<r»^? ®if'Pf^'src-T 5t»T •TN— 
*i%w 'Sfcsr €rnr®f4^ii f^0i 

31 •«<?«) w 4f3f I f^sf*TfV^ ^rc’i fsrss*) 
;-«ac'3‘ a^c^Ftcsfir •ff^*if*t 

^C5 cwr*i <ii?, ®«rH {^) 
»ff«w^ flttc4tr®f^ c^c«r *rf?wif 
H'% ‘iti-F, (^) 

"•Utf^t*! ■arffit 9i!fli:*jti sjfifrcjf 

WM fll^tSFfrSfSf c^c«f 

5l «wffF'S ^c>r c^hf^i 

(ni c»rcr?r si^rsr Rnf^F-^^f^r 


a^c^ ^j»tf sfi ^^ c^^sFt'^n •nrW ’ww*- 

*!trc^, *fR*ifr^ 

^ I •awi ^:*fT jrt^- 
ciwr=n ’iRalti’i Rc*ta^tw 

I 3FR«I ^15 sTT^t^ 

*i«fR « »ffTO ♦rtw'-'fi 1 
Rf«a R’rt^-faF’il 

«i^R ^R*f"s '*!?( 

’I^r *lt^^Fl%3F 'B{Tff5|^ C'^<31[-i>ai* '»i5fJitt^r 

nR*r s 

c«rmif« cif^i c»fc^, a^c’Fl'S? 
<i;*ir®^-s(Rfl^t^ UV{ '9 ^5*' 

jft!:< r«fi ^t’r -fK*! ’iR'f^ 

I cFcijf3i-5ic«rh‘»C^^ f*^T*rt5p[f^:^ 

ac^r^r M. ‘aa*i IffNse 

0 

cac^ I 


R® 5 tsf-Jr?Tf? 


cfC*rtfVf^ <;irt% <;»fw 
c^:sirMei3fi 'if^ *if«i1'^^ ^irR I 'at 
’O^c^a "larN *r:»fT '*ft?|5ti> 
Fa I at caic-^H «ir« a^nt^ f:?! 
sj 'Sfra aa, Fa J»i, «FHa 'Sttaa a(®{a- 
wsif^^lca ai i aw apc#t w? 
’wiatnbrwa sr:at«f‘a twai'faw 

*traw ^'tacH 'S,^k »ia'®ta ^ ^a i wftwtw 
cFcalRptmi cwrtc<*w acaj ^rtw'as^ a^i5 
g^jf-sT cvai n «tc« a>{raw ♦» Rva aca 
aia I «wsi f<F« 'witarr^tstw iih^i ni 
^tjfwta m ai i fat- 


Rarfsiis!a >ft^Hai >i^fa “Fca 

at wa**! aFcaa^ car%a ti ^ca 
f??:aw I 'sicttn^rcaa tfw ^Tt^wwi at 
5Ta cwttw Rfwta attaraF^fTb 
tw-Fia asrwtta aa\ at ^ntafcaw 
<F9ima astcvw w'S* ^rta a® ^Rtt c^ca 
«i«aFwa ai Ftac^i a'tt^catcwfia 
tfwatca a. ate. R?. ai ^rxtl^lRjai- 
wittHa^ cfftfatRa afc^ i at ^nrattfet 
wc«^ ntn RRr* tea w^ mf^ tlaarw 
aratl ’Fta caa i ittatR^aft caittaa 
ti Rf'I tati afta*H'TiTia araj awaa i 





?|!SWfa*t ^1 ^VS ?t<l '»l«l 

m ^c»i »rrn<i ?f i 

^«rsT «ft«f^s(?t art? c«tt«i 'srt^c^ 

m fm R 91 I -i!^ ?ti 

?[1 c<tt?tf^? n t 

^T=5i 5fi I jpt^fecsircsfsf Tm 

cjptf^^stii ®fi:i^ii nfn 

^TT^?i1 

^®lt fnrf I 'C^ ¥« 

'il? ^Tt^tft rA^' f^57«>“’nf%5 nf«^t 

’TK'*5 I 

c^fc>fia ^1 r^^ffif'Qli® hmp. 

C*Itf^f^t«1 f?}3Tfb '-‘1^ nit's? 

f<SiT^-*f1%5^ »TtftnT 'il^ffg f.]ff'ff$ C»lt^f^! '« 
■Jjtsif^l^ CH^ bWC^I S c^lt 
®it»ifciii s?t*i c^'«fi 

i^f, ^tnt»i%^5i ?i^n9i cf\^ I 
^fsrPns f«>Tt^ 

i 'a’ltf i f<f®?f 

4»it^'fir c^si'er^i 

f5ritjti:»i, c^fn, 

*ff%5C¥ ^ttw »iWpri n-fi, ■'5ia 
«fw %*ix*(t'% ?f«pOTir 

»?w llTO I 

^tt^itfe «it<ft5r ffcu ^1 

I <*iwt «rtff^- 

ci^ isp^j^ f*rf^>’« (, «rtw# W 


e ’S'f^ I *1^81 

-siwiSi i|3ft^ t ^?ftl- 

sf^tf W’^, ta csfnitsil ^ I 

nt'Q'Stir ^19 ftf®s 

^ni^ifw ‘a^*' w R^j^- 

“iRp ^Ann ?^r I ^ *if¥ 'jp^ I’f?! «t»it?r nt» 

«lTt^f*iRt^R sit«fj^ ^?Va ?5 ! 

'sfsil?! nt^is 55t nf^flo 

^51 t(»i«1%v4flc‘?ti si^ ^jf^- 
RR^rcii^ nRfe ■<^Tii:«fl® '<i c'Hcnl« ^w- 
clf« ■■«!i m"'® i ‘^tcrsf £?if®'s. 

^1 cs(i^«<? >j?:w Rc«i^ 4 

■Rs^if^'4' "ife ^ I 

4F 5?j^’?.riS I c^i«i 

f<?gf jfcw ''.^rnt^^iRnw 'Sjcs (T'^l f 

■£fc"ij*?# '-irfiJilti sir^if ^fc;® wt]n 

c’TC's nit^j 'sf? ®^f^i *fwf^ i 

•^a %n Rcn^ w^ Rp| ■■fw^rfw sirr^*?iii 

c^-^s\ ?iit^if iif^iff 'fiuifi ^9\ 

bcn I ^®t?fn<f 'ii\ >fWl 

Rn <^J•<^^ R^ivnf^sf # v/ti:^ I 

5r^c5?? ^t c g r r^f^ <imceNi 

n^c;gy »if|5t % nil 

•nutra mtimi 'Q «rtwi'*r nWc’?! 

nif®c^' cici ■# 

cbfti iTtci5Jt ?feci m9\ 

cfF«^ <<115 ^ttui 'S;^ 

iTfciii ^ ntci ntci 

citnii nr«i^t5 3*^}^ 

Mim ®icn '^;>Tri i 





^ iarf?tcw« *c>Tt^5’ srrw ^icjw 

iTtftt<fT ®ft^1 ^ I ‘ 

>Tts,^ ia^K 3f^C3?sf mn *it'®?r mm 

'•Sff^’f 3^"^C# ‘59 ’ft^tC’JJ 

c’^r® nta I suw^c’rt'irisii %®jl- 
'S'^rwt'snrf^-^ 

JtTl*I ®?T?tBffe*F ’TN-'- 

cm ’TJ«f ‘fl'-fiS 

4rtoll^ «« 

4'fri:*iiii ^^f8r¥ c^'eid 

’TC^ 

>ic«p <ii^^ *i^ii siM^f&is wrcsi?>i 

?'tr I 

>T?.?r^c*rf ^'5^ *l^f^ 

'«i3 c^fC^j c^ -F-ai 3?i:5 <^ti:^, 

T#, sj'^'sitc!? cy\ ^ti:^, 

itC'i) '5}S «riiC5 c^h 

' ^W< ?ll I ht^VSl Jf’.WWS m 5T^ 
«rfc^, -^J^i- 

I Ciilf^'-^jt*! “B vSt^lN sijt>It|C3Tt>t. 

cmtzm ^f>inwc«i3 ®r: stM %■ 

ill 5i“pt:^ ii?Fl§ '»}tf^^tS 

^C5i:^ I (ill >rN?i^«rg ^iJ5'« 

^*I[ ®fW Ofr^ ^TS'ffRS w till 

=T«^ nUa I ^at 

m<} 'I inz^s^ sic^f 

csi-ltwi J?if I -ac"® '•nzwa cm =?1 

•■Rg 511 I ill 

i}^ S[^m ^iill 51^^ I '3C^ StEUtC^W 
'S!f*lt^ ^ . 5ff«Clf 

t«f»1E^, l f^fsi 


s^twNr 5p*tc^ 

c?it^‘ »!t«t^tif mw f&fv^Jii- 
nE5i5»*ri btta ^*¥•’11 

fs|®|5C#W il?pc^^f^ 

\st; 'sitf^sf Tn. ^ ’Ite ’ttor ®;^C5|1 

'»I5 a 

■«tc^ «1M1. ^?I1 f&f%«>- 

^rfEivi “rCtc? '®f8 3?*irfr5ii 

’•f^'c^ ^iWrsi^ I8^stf?i ^^’T'S 

<Si^ I ^ '« ^t'®tr«l‘'<F mc'^ 

c?Ft^'s% »i:«(T '■^r^Tf^f^^F atp^s^^ii 

'<tE^' I ‘a^FiS "ft'Sf, 

f<E-l3^ aac*!'^ I ^t^tf^=F' 
«l'<’?r^ iil ^1 ^Ftcsr^l ’ilE'TJ *itE‘'¥, f^F^ 
'»i^f^ *ifE¥ 5111 c^tn- 

f^?!<C5|'^ ^t^Sf s 

■<kw I f^5(«rc5i? c^i ^E^tE5i^ ^E5ri^'>r, 
^ '^i ®ih5ii-«itnr5i 5^1, 

^9/ ■’^t^^n C‘*fi:5F 'sitC’T i f<F'^ CTt^i- 

'at^E^N 'eft'l5?1-'«f[nPt| 5iF^E’® 

’lfE¥ ^FE^ 

^Eif m I 

^\i 3[E*r‘4 ?rE^?i«jt'4 4»ff5r mj ^c^i, 
■-^it^tE^^f l§^at3^R(iii c^t>r <aE=^- 

?rtE=iJ c^t^r ^E?i C5fefi wi ^ cff^sfe 
^T% m aNi i ^fEi^a -i^caa 

i&lsifa ai -s^iS fsiia is[t c^f 9rc^*fi 
'4'EaE151, ■'StE^ CW4I CFTE^ C4, ai 

aq'^t<5tfa4 C4fa'S^E4 tslg«f^4 

na na ^rtEfa ^ ^j^eh E^t*? waa 

ntm ai ^mra4 fftan aqtai 
?fa I 'sft-fi 4??f5r, tfl-caw *{!?ff-cw 
4/WtEai 41??^ C4Ta'^faiE4'e ^a’st « 
?8t«tfa4 4ca 3taiar?f m tew, ♦ft^ «(tEa i 





*ffi[Ft^s?tlS *rf®-hT I 
cn^arjftrsf 'e^H s^’ssiFs 

‘W(,W I 

8«f& (yfc^^ ifl^ -eiif fifc^tc’r 

c*tcwi ■i)»r?i 'fi^ 'Sf# 

«Frv«i 

c'iftsirrT^f 

ff?, *it^i'« «rTf 5fi—3f€i 
’ir’ffe ’f'f^ ^zn ^frc¥ I '4 

w-^ '®fr®Ji< '®rt(:»tffl5?fi} 

m\ 

c^t^r ’iifM I ff^*{ 

^ cntfh 

^t^tcsift! .?t%5tf ff^»i >ill 

fiTjjf ’tfflsrfC'l ^^.^fifjf m ?!f I 

fsifsf^ « '5fC5^ST 'Sl^T{t![ 1 s^tfgt^s n'S^til 

<iii:w?t hm fvt?r ^tpr ''Q 
^a 'e^i I tfit'f?? nil ^tnt4^ mz^- 
cnfFt? c?it? *[t?N^ cstrn? i 
c^ «rfaRtir n^r m 

I an*r—c*i ^ntwtRii 5ir«fT 
w ^?Vrt*j^^'!rtwi ^i:^, ^ jr^riptw’sjs' 
fw, ^tr« «rftfn}5^ '»i«{=?i 

m I 

■ ,■ c«rt^® wr^ ' 


cntfTO!^ ^«^ix|i[ cntf^ 

^ ^'szH n® 

-ntisli nt*p^TSif!S''^ 

I 

^t^i cn<i«i iFlc*n n«(’^ 'nK *f%l 
nt!i ^'5*i.‘8 

*iiii ’ll:''? I 

<i'««ii Km 

f®tsi^(f% r.nWt^f'S 

w f4'c?itFi^trti?( n<*f 

^Z{ t 

*t9rT-f5f%c»5rt^ 

'5?^ f*FFf=fTtn ^TtQ 'HI'- 
cnfitw^W >it#rf^i! ^*fitn^ 

nfinstni^Tii ^sr^w 

ii^5tn? artif ^nr? 'nafn^eia 
^f«f¥t^"i Ciif%5Fl ceww W i 
n’Fn <^t%3 ’sf\i5csi3 M's 

■siat^i 4i?r^ ^ f»fn?i c^fjifisi r«i— 

'5iat®tf^'¥ ^iNr’Ftw-nnt?*! 
5Ji ^55 -a^s^tn catrnn’^^ 

«v 

i4il cwz^ 

^nw 'nditnFtij sfftsi w’it^ 
^t«n i5'5‘r=y ’Bjnntf^® nt^. 

'sr^t^it C3r% wijw «iw c^Ft^ f^tutir 
(M\m^ C?«t} I. 



'«n;^nBtw w ^fj Wir-i5^t«’ wrf«*i 
¥5} n^f^' ,-«R^nif{w 

. . e^, «rt«r?i 1 , 

■ ' ’■»''': •'. I ' .' ''* ' ' 





rtir?8pf|pj :9|% 

■2fc?tDr 0k\ c*f^i I 

cncf I 

b»4<i) >fff5i C3ftf%^Jl^ Cl|f^SFjf®l Jim^ 
'«!JWC^f^?I 5553!r 

=ftrTf»if^fl ■ YfC'<(!f¥ n^CffCS; 

5t»rEi 9 

?rT<f?r?r ^c?} 

>3T!’W I *T«f 

ctfi:^ f’lswr?! i(-<^«r?f ^Tt^t?r fSIsitw 
4'tf5ft>TT*?i fifif <5^ at^it^r- 

'Sfcsj’f ^?i5r i ^c'-Pi i6^t?[fesf -£r9f(:ji 
’iw ?!r, ^ -f'gs f^r-® (^tf5c?i?r 

*1*®) *Tfl‘r^ ?f?f iji^i (T*i5i 

’*rff5eif5 c?^ f^f^JT I 

'«! C^ =9g 4| Jf(t(t^«| 

cjfcif I 3^j{^ 

ctf‘85l 

n I c?!% 

! 

C5*fv cm 

CStW^?! wH UII15T 

f.fs cac^ CJf^, asjfvifa 

{5'^sitca 


<ft5 «niMa w c^f*? 

'stM^ m ^aata 

i!^|§ 4rf^i(i «il^fa«Fta 

f5f%<!,5fC3Fai awr^sf, '®TS(ta silafi 

caN'ffa*!, -^i (sl eaten 

•5[tipf’« aata m m c?sai 

caeij nfea i nfai w®: ‘S*pata 3in^fen 
9we^', ‘siw a’gs 'fla* 

aif^ewir a^s* nalnr ^ew 

f^fasMwai Waite'S d\tBc^ai 

^tai c^tne^a, ?)T[eaten atai acaf^n, 

^tcra ae^a mr ail%^»fa ^s^ta 
■■«i*ita nlasit*! 'sfcsfaf ca^ i a^af.i ^it^a 
sieai n^rK na "I'^p 

5ca nu? I ae'^"’ "vstiita ’®itfa?FT ajintca 
nt?taj5?ra ?i^wtn cam caai afita 
^=?16 I??:' ^e®ia {naJ '«at^a ) aeaj 

^tata nfaat«i ca% a tea* i ?§neaten 
^1eaa ne«r >^11 nteaa m 

•sile^ aen 'tfai aene^a i 

nar faata ^a^ nt^tear 

ae^ ^tala nfmn 5tn m\ *fll catn 

cner maTf^f% nt^ata mwasa nnt acn "Ite^a 
alam I 





*®itfw5r sf*:???! 'bt^ ‘S!?Pt*f »ii t 

^t?1 1 ^P<^t ^C»f ?C*f?f 

1 '®it?'€ ■sit^ Q 'ssii::{?p v(^?r f»f^i:3ii i f%if 

f fvft^ '»it^ T^m ^i r «3Et«rsr 

c’^twT^ ^t?!i c^»t 

^C'si I c®^'«r^t?r '®i«f cu, 'sifsiin ^?Fsr 

^^sitsTl «r^T*f 'iltr^—C^^sr <i3^^1 I ®tt^f?f 

iil^“ ??P5f '«t^^T®<IF 

• »t^2t«*t5r C5|1 I f% fffc?i f^<tc®T 

C*T C9T’^t« '«{W^ 55—f^C5 f&isi ^ ^C55«il 

'STtHl'^T? >1^5 5^?lf5»r I C«lTC5s«t^ C5t5 55 »l^C»T5 ^itC^T 5stf*l5 

5J55t? I 

’!’C5C5 5stf%5 ^^=11 f^*fi:55 <lTtr^5TC>l5 C«l^t5 ‘^t'e5l 5t5[ I 

5t&*r 5S »I5t'Jf 'qtC^ » 

C*f ^**15 «15T^ ^’fT'fT^T ^t^Jl-^5^1 vit^N C>f !2fSlt*t 

q;5T3^ I fsf^ 55i:55 C’lc^^cais?, 

titc^ fm I 'ii^ ^tr®! f^t5 *{#i'^i i <it5 

C^Z^ «rsitfl« 5?f C5, c>!5^t^^5 5stf^5 mU I 

«rtf55rrC9T1f ^tf»f 5X^1 ^51 ^Tf^ ®fTt*^ 3rit¥ f%l^1 'S 

5?!% :51 ^^5? ^\z^ nvs^\ ^5i 5c«l» wi to 

w n%zm C9f«n m.\ m 

'If tfq* 5C5fl«^ %l % ‘ ,': 



«ii^ c^ ^tf^ ^f?r, ^tfiiir ^rti 

-sfjifsiffr I f5fj «iTT^5^ ?C5TC^=r c% ''®it? 

«rc<fr c^t=T ^1! c*ff«ft^icw»i c^* ^ 

^m«rr5r, c^ ^tf^?i mm ^wt?f fk^ i 

'S15W1 'oft^iifi «r«(i?i ^tf^, c»i^l 

f5?c^f%c®ts? r«r'«f?f9it>? I ^^^1 'sjf^^fTif^? ua?i? 

si<i^l ^c^r»c®!!i c\ c«tc^ 5111 

5FlTC^«ft^>f« C^T^I C^Z=f f^f«K ^^t?t5T W5f «rt^5l 

mf? I c^. Jit^it^n^'. ^tfer 5C^1 ^®t ^tir 

f«<^U3T fwcn I ^<11 5t^1 '5lt5 f^f^K 

Mtc55 c'>cc^ I 'ii^^t =g^ii 

“Una due tre e trenta 
A faor la bona tenta’* 

«i)5 ^TtW 5C®!l ^tf% ^?!t® 511 ‘^'r, ^-^t’f '6 

»!csf fc5*fm fsjfircii I ^«c=5i cntc^m 

^n «lt5 55N5T3 I «itii^^ '€8® C^lTtsi^ 

nm «fin ^ n^r ^if^r to c^^\ \ to 

<1T«T1l W^ll 'Item situ \ 

CW1 5mn 'Sfltf^l® C5t>C55 mm W 5Wllf^5? f^totn 4l5T 

?c®5 I 'sjfffcsfc^K ^T^i 5n 

511 I '^t ?Tm5^^ filputc^ 2?ltf^C9^ ^tfai ^155^ 55 I htf*??? 

f<to ’tti:55 c?5c^Tc^5 5?:^ir cijsiaf-'n^i-^TS, fsfe-fsf^ (Divi- 
Divi), ^5iit5 (Sumach), 'Sr.^iTfsiSl (Volonia), 'e5mC55 5t®T «f^f« I '»lt5TC55 
emm «iW5l, 5r5-«^\ 5 j:?'si c«^f5 ^pcsts ««jTto ^tc5 i ^zm 

5C«fT mz^z^ C5^ ’it^nl 5tii ( <2fTii «• m) i 

W cn ^iTf^5 «iTTto nt«5i 5t9, ^t:5f ^3i-fe3tA^ ^rTr»^® ^lar, nm ‘flt 

^Ttf^S dc9 to ^Tifq5 5C5 I »?5t5C5 » 15 CW ’W-^Itto 

«ITTto 1P51 55 ’«f<K 5t^lp5T C^Z^ I «fTsi51 «lC5?r5t 

C5f5 f^, 5rT?*l ^t5tr^5 <?C*f %’9fl5 ^1 I '6^ ’111:55 'tt'5T5 vil^- 

555 C’tt^l ffrfC’t, 5t5 5t5 Gall-wasp, ^tm ^ ’m:55 *11515 f®5 *ttC^ \ *45 

Wtf 55«f^ 5C5 519, «IT5 W W 519 '55’?tC5 55 ^5 



^«T ¥C?f ^ I'^ti 

I '«iitf^® C5i\c??r mvf fdp^ii ^®! »i\w ?t«?r 

^tf^ I c^ «iiif^c'5 ^c«?i ^Tf^ 

c>f^T^ »rNT?i*i c5T^t5 ^z^\ ^5T-^Ttr=i^ 

^7lf^ «IT? C¥?ft*T I UQ?| >IC?P 'SI?! <ir^5^fc*l '5!jTf*f«, 

csinu^ii I c5i‘nTi:5!i 59 , ^tf^ f*R 
<jrn^ I 'siJtffIC'B?! ^-tw ^t?[*l- 

^!:^?P ^f^siic«ic«f6?ii, nt% 

^T’fCSP^ mm «I?f ^r^SftC^j '5|T‘{5^^S!5!t I "Simi f?flf^, 

37t5!f^^f?I5p fel r^fspT! 3?cil I 

»!c^ m*i-'fei ’5?p ?7i I •iif! c^i^tTi 

?? ^TC87tt^ ^1 ’ElTl 571 I t5 

^tc^ I C»f BjCST ?? f3!r*IC?l *511? ^iSl I li}? 57t511 

^^■S( 71?, cw-'51Jtfil®Tr?[57, If<3i:st1, ^471^^57 «I^f^ ^7!1 «!tC^ 1 

f^C*r? ^C5! ^lTf57f^51 fjtCT! TPTfeiTi ?I? I '«jlf^f9f?1 

^f®7 C5!^i «fjtf>i^, ^jt5i?Ptf^ m c^ff?c577i f3P?ti utTj m i 

mw ib-lb- >ltC5! n]tt«C>f ^Ttf57r^57 

fwn f^C^I’^r^tCT! ?>7l1 ^71 i f«7g '4^ (.% vilij (StTI vflTp 

^C7[ TtWTT C^n71>^?r ^Jtfsif^si ^Tf^TI =71^^171 

WC^T^IItiJTJ fqTpfe Wt5lT57 I m^ ^]Tf57f5757 ^if^TI C®T'«r1 

??[ = 11 , ^t?[ cnt mw wiii^nai fifCTi cm\ 5»!c^ 

’ttw =!l I 'SrTC^JfCR 5!t^1 f*fC7! «?r»f711 '27tl=! ^tr«f «!nf=lf»f5l 

^t^?i c*f7! I mw 5ii:w ^i titc*® ^tu, 

01 Vivs Tptf^TI »!C?r '€^tl=7 C^q-fttsil I ^'®^ic:i f^TOHTJ 

7FC9T ^tf^TT cmm^ i c*tw 

^7ir«lt ?rc®Tl—75t7!<t?r C^^^TTl ^t71 C^t^l 5Rl I 

«?T3iTwi c«f*f ^T^1=i n? ^FtfsT-fHcu 

^1 'ai^W'e »!^.TO ?71t«l ¥tf*l ’Btfet 

CT c^m 7PTf%7i ^ I . . 

, ‘, siWftw^Ti cBar' 



'« 5?n?pt^^ 1 m^r.^w ^t3f ^t<i 

<itl!:^ I ® 51^ ^<«i»t5i j 

'srr? ^C1?? ?It51 iT*^T^1^5t^ C’^’t '®i‘^c«^ t . . 

^TC®T CW^^l 'sit^ C5|^ I **f^ 

^ tiiisf c^c^ift®^ I 

=i?i I c*fi:»t?^ »i^i:is?5 *\v(a^ 

v£i<li ’St^^ '®)f*(’?t*f\^1 "*1^1:®! *(^ '6 5FC®T^ ^►T’^ 

I tlj'^t^l CWC*t^ 5^^ 'Sltc^ t fsi:^ 

5lft I Bf®r C^C?l C^**t I ^M5( 





^tc?, ^tiT I ajwt^i 5i?p^f3i?r 5{tt^ c^t5^ c^t^f '%\m 

nn I Am venf*!?! a\ ^?s'sft5? i '«it^*(’ttc»^^ wf^ Am 

^AKA c^tai C^tSj ’ftf >AAK ^ZA C^^IT I 

5??l! ^ 5('«^tc3^i( 5itt^ AA c^c«t Ain aza mt 

'^ZA «ft^5^«(r?r'} f^3g awa ^*f i 



’ftij H1 I '^ftc?! vJ|^Ht3f 

i C*l ’^IW J? =151551 ^t^^?l1 

C^55T 5i1t^ I *1j!S'«ft^ ’$f«5^ C^C®T ^t^t'Q ’»f^5W? f^5^1 

^t551^ C^TC^ C^filClf *15® I disj^i J?^t51 ^5?, .C^^t5*l f^ff^si *t'®?1 

*1t5?11 ' 'Slt?^?l1 C’Pt^T'e, ?>l^t>f ^?!t^ *1t5^ 5it I J!t?1 

'6551? ^5? C?^t5'® ?? I '®t^ '65*1^ ?51t 1?? ?1?f?l? ! 

51^'ff?? ^*1? f?5? ?lt?t?i55?? »l« “T^ Sltl^ ^?5^ 

?? I '65*1? ^?5«l? i«??Tai ?56^ I ^5^? f%5^- % 1 \ '6 'Sisit® ?t^*lar 
5tf^5? 'fi?! 5I?P? ^55? *ftf^ C*f? I '6?1 ^5^? *tt51 ?^5?, ?t“»I ?t?, ^5^? 5®Tt? 

f?5? ?t51t?, *lf«5<j? ^ 2 }^® ^5?, ^5^? 51®T ^Sf^55 f?»rt5? 

I ^t?T5*f? ^tC? C?515( «fr.?t^^? *1^—'65?? ^15¥ 

^^'0 I 



?tf^? ^H? r?5? Slt*(? C^1 ^5^t, c?t^6 tto *ft5? ST1 
'5t»T«t5? I «l?t?T5»1 '« '1t5? I k^? *lt5?? 9t^ ?11»1? 

^^? f^? 6»T?t^ ^*15?t^ I ^t5?? ^? C^^^ f?W, %5^? *1t'6 

cjwf#i I ^5? ^*rc»i '®5f? <H!5? '^tif mjs t mn 

^ ^? ?!5? m »^^^ .i5tt^ ^*5jrr5»K‘ 



^8 twm [ ttK 

55 I f%« f^Sfl 51 55f5t5P 5tl&C« i5C5f5tCi^ 

<trC5 51 I 

51515*1^: 51^ ^ 5C5 5115^ 1 »l^1 »rai ’ll 

81151 5C5« ’if^ I 51515*1®! 5*^15 ^51 «lt^lt 5ll^ C5C5 » 

fnt^ «tfl C5t51 f5C5 ^1* ^5f55 55 5^1 ttk^S *t1C5 I f^f 51 C8tC5 

'il5< 55 515 51 5^C5 'S^l C55 r5flf55 5?Pf 5^5 C^SU^ 5tC5 I 

51^55 5lfe C5515 ’SIIC^ «115551 <il5 ^f555 ^51C5 ^H^fl 

C5C5—15^5 5^ 'H5*n r55l I C5l8ft« 51® C5i:5 «li:5l55l- 

f^f?l®* C5:5 ^C5 5f5 5r5C5 5U5 I ^5 «C«f5 5t^®fl ^t®l5 I 

5l^f55 C5l5 51® 51 C^im ^ 5f*^^ 5tC®t 5^15 

5C5 515 I ^C55f mt^ ’^^1^ 5f55lC*1 C5C^ C5C5l 5f fP 

^1:5 fw% 51^^15 «15liri?:5 51^C5 C5t^ 5<5 « ?i:5 f5d5 '45^51^5 

^5 5C® I 

^d5 ^5f5|j 5£6§ <i3^ C5, '®151 #t^r«5l5l C5C^ 51C5 I 51P5 5^ ' 

'e5l« ^155 Vld I m C<1C5 'Q^ll c2l£5l^5lf'®f5^ «5 515 5f£5 C55 I 5£5 

?I#^t5 115 515 51 515£5« «5l ^^^15 i5£5 5C® 51 I 51® f?15l£5 

5515 ^^5 C5C5 ^91 51® '€£55 5^5 5fi!l5T£«l «f£5l^5 55 I 

^181 5*1^tiP 55,' '651 5^5 ®f5 C55C5 ^5 515 I 5?Pc51^^ 

5® C«fi:?5 5?'® ■5(£55J^1 5lf55 5C\S5 5® I mZW 5£'^ 5?P'ff5£® 

'»11®C5155 5^51 5^® 55 I 5?P^r5£® £5^151® '?»£5 5®i:5t 1 5lf55 5C®5 

5C9f C5i:55 5" f5i:5 5l5—53P ^5t£® 5l£5 5l, C^1515 «f1l^ i 

55*’5f5C® 55rtC^ «f5^ 5^5 I ^ 555 ^15551 ®1£W5 #1^?I fl5l5 f5a!ri5 
C55—5Wt5 5^51 i*|^ C5, ^ 555 C?i1C? f^astl5 C5'65lt 595f <P£5 I ^£^5 

f5f5*l C5£^ C515 1i?^£5l 5'>?1 5^551?! ^£5J ^£^5 C5ri5lC5l 55 <55^ C51C55 
51®1«f% 155 I ^£^5 5t£5r5 fm «r5^ « C5l5l^l5 55— 55 $ 5^< I 
^ ffiS£5^ '651 |b§ 15® 51 55i 5i5£® 51£5 I 5f£^5 555 555 ^4 C5£5 

5tf5 61'?, ^55 5l£555 fe 59i 5f£5 5l£5 I 5lf55 5rc®5 555 5li^£® 
55 «’£^ ^£5 5£® t 51^ ®t5 f^£h ^55 f5£5 5t5 5l5 I ’8(15 ®15 ill55 
«t^'e C5151 51%f&9 C55 C5*£5 ^15 51®’ 5lf»!5 ?1® C5C5f 511515^1 ®£5 I 

51Fff55 ^55 t5C5 flt55 5lf? C55l5 555 «lt555l nZ9f 

C55 1 f5£t5l 1^15 5f«^®f%5 fHd 5f»!531 C5Wt ftt 





CTfH I 3J1F*lt3rtt*f? W»TC^ *¥Jt?lt«t!!* « 

»Tt?1 f?t5( 9\in 5W1, CJf Illfl C^H 5it^ «ltCf I 

c*rt*r?[ tfct i f5?fw^ m 

^?rTt?r *1? <tc^ tt^c^ Mir =rl i »f'^^'e 

W?i C’?’^ «iicf I "ms 3|<p^f3rc^'€ ftf?F ’mjI 

^tir«i fwc^ 5t'Q^i1 Mir—-c^ ^31 Mf»f i srwje 

f^tw? JT5«t^ n^csr^ f*f5F f^fg iprg nrA Mcir i g^^iiir 
’T’g fec^r ’Ttft fVcg "sr^fggt^ ^ir jii i 

Mar '2i»r^ i >*rtn^ MMii«t^! 

'*rtc^ §ir gir^^T ^f®l ®rt^ ^cir i 

gfsT ?Tt^%ll ?PM I 

^ ^csrf^ I cw^ir 

CM? ^^1 MM?*!'?; 'Q 9ir i «jt«^ c<r% 

51^ ST?! i??i ^11 ^r:w?r ^rci?«i cm ^?p ^ 

?CK 'ed I ‘iir:??? ^1 ’fc^ fgw ^'^r:*rT^ i 

Mi5^t^ir ^ct? gT^r^t^r ^rM'iJ^iri i snjjufirgtir «h»j9t mK 

c«rc*t?r^nK ^rt^Tn mu mh i cwc*f?r 

^fi’jf, 'srt’itir c^tsi cgjt=r ’Tt^jcii—c»iMc^ c^t=r ^f«? mni m 

nv\ \ ^^^TcsT viit ^ c^z^ m I M^r, 

siti^ cg*r ?cir i «it5?f? ^’irgstcn 

^r«*f ^tg I ^CM«r “fi^^tt®! ^ir i 

aa^Ma ^%c*r 5jtt w '®i:^ i si*ri^f%gt?i s^’Ma 

Mir I ^gsMir gsFiiggsTcsT ^t?r »ii^gtg “fgwc'n i >s\t 
<2rc^t«!rtf^f^^ fz^ ^fsicir ?twi ^sfl-sr « 

W nt'em Mir M, ^'«t!r ^ 5f?i 'eiWK %f6cii ?tc^ i 

TO ^tirM« '^ir ^t'Qi ^T'SM ^\z^ Mc^, '^'^^ Mt^^ir 
toir CTO ?ir M, Mg*i ^fwM M?r c^f? 'e cMw 
'ec^ I wir ^tc«, ^r«ttir j^ttstwh Mtim ^nm cM3r«f*i 

CM^t »iM ^ir I C9!tsr«f^ m. wttsi’tl m 41cir 

8tc»i nc? r <^Mt*f Wi ittor v«ft« M f wr 



wtw«1wt*r [ ’T^tn 

I TO C9rt*r fwc^i wt»»rir c»!tc^^t 

’ipa I 

5Tr<fTw; «if^ f«5R fwsf ^?f ^31 *tt5i I <iii:w 
®r^«j fc? ^tc? I c»it 5c*r?[ c^p{\ 

, I 

?r<(j<i)f5ipfit? f^— mi 
\ «rtii^cw9 mt^ c’ttr? i 

c»itw c^tn^r mi ^f%i:?i 1 

m\ c^t'st^i c«i^T5 mi sim 1 

csit^ mi c»ft5tl *it!i c^i, ^ 5Ttr^ ^^5^^ 

c<«ic^ ®fc«pi? 5tf m I ^r«(5rctiT ^t?rt 

c^ c^U ctf^i—^r.Hpflr ^t?ri w?i 

^W «{t^—t m C=fC«» 5C®!C«S— 
<>iTc*f?i c^T«t c^z^ fesii I «j^rr?i m cnz^ 

^zii I c^U =?i% 'Qm^ ^T?i«l n, Cf\t 

f?C^ ItlC® I 

«t5r 




5i5P9f, *rf5T, ^ki!5»T>!/c=^^|^, p(j:^i f5^wt^?iSt*r 

m ^z'^^ sin# m I m) mif 5apt5?itc:?r mm ^tz ^; mmt 

^z'^ <sr?F, c^t 1 w\ 

mz^, ^«r« c^cf ^mz^ cn^ i 

nz%^ #t?il ijt 

^Tt^tii ^T-jpj mz9[^ I c«f^i f%«iii (M 

5»!arfs witCf I ^sr?:tl% sitl—4*r? 

t^t*m st»!i:«i t 

cw^wi’RT zm .c«i% I «r<rJi^ m »(p, «>, ’^f€|il|, 



% ;»8 -Sl^ift^ «t^4sr f^5! C«lr.5p .sjf^ ^t?l 

?C5 ^51? *. «, ii>, ^8, 8b^, 8^b' t^Ttf*f I 'il^tg u9<J 

»TC5r 8 CTtM f^C@T 3?t^-~8, “), :>s i^, ^v, i^o, 'Sb^b*, 

41^ 15 ^ Boad’s Law—Boad 4|-P 

(:«Flt%%5f^1 «{ti5 C^ ■SI^'S '^] Mts ^1 

«ct^ '5(<t^ i*!* «it?i ■^ir'? iiy-m c^U i 

'il^ ?jjr^3i;sf cwiTf«f^«fCW^ 41^ ?77:5r c^j, 

^^a[ dy^ftCR ^ 

I m^ c«(c^t c5tc^ ${t4t»f i 

il^oV yjt?:9T f^5t#r fjlfjTfj^ CTf«F1?lC’SfIt 
^(:<!5? 'ii^pf^ ^t?i t >it4t?:’fiT '5(t4t*f 7^^ 

cw^i:®T=r —^A (•«, ^isi <i!4^ 

'«it4tt“t? ’tiw c’ls^ cwit ^4# mt^n i 
BTfl C^f, C»ft^ ^4 4R C51^, t4t*f*I '^14^1 Um'H cmtl^ 

«(t4T*t^i^ I ^t^i 5^9—ii4l& -sr? I 

41 414 «frf<4tii* f^f<i^ I «rt4 

^WtW4 ^t4l Wt?(^t?r C*r^1 I ^^4 'sHiS'© 

4CK^~“^mH c^li, ^^5^1 -iiTv «ic=^4 C5?t^ 4W«^W4 

m\ ^i:;ti:4^ 414^it< 5 ^tl4f 4 ^im ^tf^i:^ c^ti?, 

\?fC4 I5C*T C’nzv. ^t?C4?l q4ftc*fi!r «lt'e4l4 -sitC? Util'S 

C^T^ 405<<tJ 413iri? 41?I ^ait54St m^'^y I 

44 l!^^I4—41 fW51 ^tC»f ^rsif C4 41 C^ ^t»l!:^, 4t« 

1(CT SJ1 i 4t?I^ W ^4 'Sit? ?4 sti C^5J, 

C«l ^ C^C4 ^4? »Sf3[ ^tf?f4 ^T:< *11, 'SIt? »f? C?1 

w 4nr C4»rt?i 4t? f4ii f% ? 

4t?1 'Sff® C?t^ C15t^ <3r4 I ?? Z^ f»lf?51 .5t?, 4t?'e «lt«45? 

4i4f^4 c<*rc4 '■sit^r 8^® I ^'m^ ««• >6 

C'sitir «H1I4!| 4IB4 ^8« I 414 44SJ??f C?% ’'itOi 4)4-»*f’ 

^ 4^5?? ^ff, ?*r ^ ; «(<t< 

A^^unzm 



fwtsr C »r^rm 

^tCBfn n^'e «rtC5 c^f^ftw I 

^C5JC^^ ^t^t? c^t»r'« #3i1 «ii s(t#ii 

fpf^ c^^T?:6g I «it^ >iit5T ^H^-\ c^tf, 

^Tc*f? »r^«TC^ 5{1 -i)^ (<i^ ^t’t— 

c?t^ ^tiri \ ^t?}l <ii^f^ c^t^ c^EJ, ^t?:w<i c^h, 

C5ic^ c^f^l ?iti{~*c^t«ftg c«f'*ii:^ 3?^^ '®t'e f'^i^ i 

!i;?^c*f« *(^1 w,^^h I c^*fl« 

^TtCSl^T^I I 

«l»r ?r7.5f—5i3fa?i -^u 5(t^^(tC5l C^tH <5fl? cA, 

^tir C^5jt 3^1 CWC=T ^’T^ ? yc'® ’^t':^ fip-—^*1^3 'Si^t® 

‘ij'fi& '3f^ ^1 nv 

c^^f, si^»r^f5T •«’«ttJ:=f ®tt^ ? 

«1H?5T'Q K® —cn '5t9 ®1? si1»{..5|»fPii c^tJ^ 

CWt ®1 ^rtr^ ^trs? 571 C>T 1551 :®! ^1 I 

'®l1'srlcw« ^TC5[?C^t^ ffC? 6C5^f§ I 
C5f^l 5|f? c^5^ fw^r ®t?c5T ^n'^^ 

^IW nt'G^Jl C*lfwsi I ??ir.®l ®T 6 51^3 1 

S)f^?Tt^5p c>r*r®'^ 


^!Pf 

?5»t ? Sl5f c*r, «I®T^f® fifs;’ 5C»Tt C<ttt?1 

'S 51C5I® C5it^ 'Sjf%^^l81 ! ^f«f!:®? f«!5tc? ®1 «ft5 

8‘'©^ f3pr9=i I 'ii^ «3t5![Tif i8f& ^c?[ 1 5f®t!j*itn 

^^siTtsi ^PfJ\ 5l1®f W,^ I lilt f9»JtC^ ¥51— 

I 'Sft?! fWtI*f^ ^Z^ 3?isi1 n fir1%^=( I 

<itf*ti ^^9T f%3i c^r, ^ 

i^taj 8 o* 8 ’sjmm »?f m I 

,3rt3r ^SSl ^¥T&1 »Ii?¥OT C^¥l »rtt^ l 



r 

t^^T^fr *:jf’»f?tii a^o ^c®t cm^ i 

^ -m^ csit’t'ii^ i.«o 9!»^ i 

C^«fgrt®r ^rw^\ m ^5tJTt‘5t.:^^ W fw4c^?I ^^ts<K^ ; 3it^?J-Wi:»f C5|# 

*Jt^, ^f^gftftf ■«ltc^ Q c»i^f% f% f’tc^l ^1 

CSfC^i m} I 

f^i5\?i 9^%'^ ?/:^i, Rppr^® W?t fe i c^ ?tc?r 

^^siT^JT W SC^tC^, 5^5|'-&5 j ^\^ c»f^l ^1% 

CSft^ ^r^5it«| C’nSK®^ ®TWt<J ^«(1—*rl 

nm^ i 

Clisifs:? ( I WT*(^ 

W ^1 8<»» ■^‘^ C^% sim C=^^fs5JT vii^t 

C«i, ^TiSt?:^ C^ C^t^ ^^"Sl «I15T^ ^^31 

c<ir^^p vtt^csT 'ii^ <2fsitri^ ^r:A \ m ♦fc? 

I c% f^c*l’f 

f%qr «t<jit< r^fSTi •flf^ sjt*tJC3f '«lt^5rrc<«tt'?Pt 

nr?f<if%'® I ijt f®v? ^!*Jf -sitBt^i, f^^n m i w 
c^ mn ^rt^tci^l c^i n^z4 ^ 

«Jt?p^e| I -iit '4tf^?ltc^ .^tt'« 

f4' ci)^ ^Tl3f SJT^1 6C®T, CW^I I C^^fsp^l 

^^pcsf^ f*f^t?5 f?i5f4ii 

'®tp:«r?r c'®^f^?i'®i c'f'^i ??wi i c^tf^^Tsi, 

c?itosf, ^n\ nfti:<?r c^ ^uz% ^lt«f?r c^m fkim 

^zn m if^sT t «irr^^ m 

.*ttrt%m, m\ f{”n< 

^W\z^^ mzm m C^z^ t C^5T 511, ’iwrc<? ^^3ptn 

cijTdt m stu I ^tl fkf^^ mz^ c^ ^Tm ^ 

w c^ 







C >i’*t *1#,' '<% 


<tfll 5}t^, I 'ii^! (c®wf^ wtii^) 

vtf^«tf^ sftifit^ ^«{tJ55W ^•«9 I 

,ij^i? -stHh (^•‘^) c^imn 

to s!i ■ C'l '■'ifij^t*! 

■<3C^ ^rM% rjm ^nt«to W ^«rl—43^1 

(.wiA I >!’S2if« ^«tj 

cm c^, *f*f <2tffsr (<«tr) «tf^ msf ‘^«9o • ^5r?i ^ 

^u I cm c^c® ma— 


I 

«{t#t5i®5f f5(w45;'«to 

cs?r.<»t cff^i OTi c^i, ^zit^ sff'i ^r^t5r «‘'to i to 

Alta'S m c®tr.^5^ 1 1%r?i c'f’trti^rsT, «(t^H cm 

'^«r^e c*i ^z^ mi ^ 

'5is:’ft® f-R4c*i^ c^ic® ^iz^ i ^rc^t^, •ii'stc^ 

^f«t4t 8*4-8*'l5 T^Tm^ I 

ipf^f®?itsi m ’if^^ric*! m c^f’^fi ^t?r i 'jqI ^pf^itotsi cm ’srH 
^s^totw i ^*oooo 8^*^ I -sr^sft^tto 

®t^ ^^57 f55<?[ m ’tw 

®®t ! ^tr^t^, ^s?tc*f?i ufit ?pf^twr5i- 

cmn c«t, ®tc®« ttflTi 8’4 to i 
■s\l^n CM^ CW^l«75! C«l, 

^T®l?r c>i^ 8''i9 m 1 tot5 sit«p 'ii^*r® i 

m '4 c^ ^^tfl^T%«r**'e7it 
«(T5itcfi ^(4^1 cm np^^ m ^c« m ^z^ \ m 
mu ^f5fK?f. mm T^nH i 

■s\^ ft57tc'<i ^'^zm ^ti?iri cwf^ c*i, cm «ft« «»••• W 

<t ^ ^31^ ^tf1^t1% to I 

c^ 4 m 

i?*ii m i 





WOT? 

nflr«^(«T-CT?( vi'fc*!?} >^;gj I 

CB^ ^tSf <H»f, c«fc^^ 5CS1 

I ^**1' «it:’[ ^[^ic’s-^ iJiffwM 

mi ’Sffg, nw^t^iC^' 

«Ni6 »ir®CS Cff^lw TO f'sf^ 'Slt'-l 

■^t^m. c’^'ifltsi wfc?i^ oc^c^, 

nt^rc'-« I 

v^TilT^ ^il^-wt31 >ftt£rr>T 

c«‘«ri ^hr—'2itir .-a*- ii^i n«?nim 

C«FC^ ^Cit « ^fff CWA 

«i«r?i (iB^i I Jiwtxs'ii mi ^r?i, 
'sit^i ^ii^rc^ii 

'®lc?r 'iim^ ^.i:<i, ■'«i '^f^ 

I nf“5»( 'Sirf^^i CTO T^Tm ^ 

m c?itf?'s Jit’fii cnf^a 
>i<{j-£rf5T'«<«c'fa 
5^® -fica 1 

CTSf JT^ ffl*! ii:<5ft ^TO* 

’Tt<[tTO ^t^lS air^ ntc^ ^c«i 

«ft?i*n I ^ 

CTO^ ’ti*! I 

m '«i’fi«it¥flaf <ii^^ 'a»{8 ^ti:l« 
c^ar c^c=f c>ic*f^r ^ c^ 

OTCi, c’T^ n’l nBFnf^ »T’^£# 

c^cw cm*i f 

cfift fsar CTO 

mt^ csfei fi:<f j • 


c<*lc^‘ sit^c»i« cn ’•lap ^trs 

"ra srI TO ^l§TOC1s, "stm 

5ft?'hi7 I 
^n’3i(:?if 5Tt?tc^i 

f5i?i c«iw yf’f h cnc"^ c*(, 

<|tl^4<lir^ n?nl^1 C^M etc*! CTO ^t«1 
C»T»f« fTO^i TO «tfc^' I 

^*f(srcfif Jit^^tr^T '*{j=i9i'9®i >i"nc^ 
®?f% S"n->t«5iRl ^.TO« 'ifilBf-?!^ ®t: 
f.apyj sf»fc«p =7CTO'‘( c^, 

*iijm ^cr^i nor^ttm «i=*i'ist=H 

Tf'^?[ ( -stcf^ 'e 

1-c^i "T-s *5[^ 

c'^tc^p® '-fi9' nw^f^ w ^91 

9c^ I 

■‘^^ijfC'f C’l >1^ =^('<^1 '®lfc^'» ’fHtC^T 

^.v.o ijjii csicf- 

rii<^ TO f^*it^, Si'^p '« <9’?jtfpr?i 

^f9tc^j sicff^ ®(ra|is(*i ^«i TO 

'■<fiw I C^l^i CffH cWtif ^fCat.TOt 

cm^ <T<^l 9CTO I 

CsiTC^-fi f^wrsft 

®t: cm^ Tit*}'*^^ 

iiiJi'. TOar^^f jtTO TO# 

I cn'®^ 

“^^itf^ catIWH 

TOf ar^r 

:■ ' m 0 ■ f^c*t 





»!^ in# ^ w 5r^# 

?fr^-^»(rs( stf^ ■«rs{{«i ^1 nt'8?ii cni:9^'« 

f^rsfij spCillfeai^T I 

«f*rrPf'® *FC3in?sf I 

Coil'S '8s(ft('|x^ ^?9i fsm 

*if? ’^tt»it^?rftr ntitwi ^ 

"fr-^ ’ff^ 'bh’t^ sf«^? 
=!t^*ItsT «iftC5F, ^t^C9| 

^?i1 Wi (iil ®t: irr*i5f 

ntC9i 'artf^^tsr ^^^Ife9ti^ i 
• Jf^SftVf «?tfftiT <2f?tcs??l ^ ws 

c^t<3 *41 

‘aT*H ^rc^rt’f «t« '»• 

f^wt^i ?FW I ‘flt 

t 

*T^ t 

5rtc*i «f5lS^ nfWw 

c?r, 

«r5:n« ‘c^i^rt^i’ ns>f« '«itf^5'< 

918? 'Slf« 9i’( w 

^C9C« ^ >• 

•fiw? ^W9'e «R ^ fai^f? 

W i 

«it6tt >rc^iiri^t?f 99??’Ttjf^ji ^ *1^ 
9«?l9 f^wt^ 

‘’•^■^ iBTt^tf nwarsrN ^ 


» 

^^5^9 'An\ ¥9 ft^K^-vSIt »Ii?“ 
C9tf^^t9 C?awtlt 9lrs c?3f!ftft 
*f^58 'wffFK 9tHnt^ 

«ttf4ifi9'BrttFfafSf 

9i9l I 

ite cTpapstsI •'Sfnsti '» ^f&9fnr '2rff'^4*t9 
^ssr*? ^91 'ai»ntn?p ^f'^'nsafsr 

ft 

4i95r 

tj}?t^ 9fCirs? CWTtf«-rBW 

CJTS?'®« I 

®ts c^f^flTir 

«r9Tt« 

^ncsftl ®T: c^f99t9 

^>tC9TC’i '*5ff3Ft^ ^=iC1 C^'SPS'flt 

si9ff?i^r'S i ^t^t? 

99JT 1 

'a Bt?! 9^*itsi 'silc® I 

5Ttt»19 ^»C"f '«t5tt'^ ®t; 
f? I |5rt9C9 t^ew? Tm 'ii^i^sr 

'^fi^t? I CBC^^f^tCsl? 
y£|9< 9^Ce!C<^ 

9‘T9iT I fspr Csi<frft ^tSi I 

I'c?^ »rtf?w '8 

®r9M ^tsf 'esfft'-ft? I 
®t! *t«fj®n:?n 'q 
wtc^9 »(C9T m 

'ej^i:^ €rt9 ’J'fn ^aft^9 

»T«t?tc99 'swt •rrfirc'ssfi 

^t?tc*fw t5 ’r^®tc9 c9»itCT'fl 

I ®r?t9t ’®t^?r 'fl^p'sfsf 

#191^ ’fU I 

'BWt^FtC^ ^9?t9ST n? 

f%f5f 

>>8« ^rtw'■isrrft^ 

»tt^. ¥a<T I , 







mK ill!? 

»!t*l I ^?[ *ia 

■»rt^ WH” 

«ft^9 ^tc^t^icsrs ^'s.’itfl' 

*R<# ^^81 I <iil 3!»*tr# f^fsf 'Bft^^ 

^'9 c»ir«r!t I 

?5r I CT’^Ptti 'sr^Tfi spfir- 

m *i^t^i ’it^t 1 

C^Ttru^r C'STQt^ ^91 fsfk c^T^ff-f 

*f5j«rc?i:-f ntitH i 
cn5 f^=f ®t: 

artt^ 'Q ^n^tf^i?r5 ^!rf»[^^tc5 

5pt®r 5^f551 f?t5tCf5f I >f5 Tsr^isr>!5 C«r%5 
'»lfil5t^\?f5 *|«fC9f5 W tt?t5 

5^JT5 'sqf^^tf^^ I 

>S« 8 JftC^ '®t5C’®5 =^Nf5^ I 

^?1C^ sjRW^f JT5^5 5pf5?! fen3ft^5- 

C?5 S|R1 ^*«fT ^CiJ^T I «hl^5 

5rf55tCf ^r, I 

iattw 3TtC»t ■'St: f5®tC’t5 

f^5l^5 <i)5^ <©15^ 3T5'?FtC55 


i?^5t5 m '«rtsi«*i arts^t^ i 

f^f i»48 ^zm 

c^i^i fit*rt>rc^ C5tnri5f i f^fsr 
^ jy^tfaaf ?itl«i TO 
laf^q 3f»»ic^ nf ^«if7 ^ ntf9'®jnt;i' «r55f 
! till mzw^ ca^ft5f5 ^S^sf^tan 

5f*>9{c# ’?r5^{S ^^9 

i i^t$t5 tsi ^5®3tfirsF ’tr58*ft5 m 
55t3i ^Tt8'^r*rr»if^5pit9i 
cnt^rtlfS ■«f-i C5«r9i 3TN^t5 n«i' fIr^' 

tiifn^tfe^ c’tt^tlffi «i5 c5«r*i, ®t"rwt®5 
«I5l TjtCKWJf Ifs5t5 M^i 
C’I'Wl fi(t^tf|-:® I 

®-[; tii9i^|sr c*P!l1^ tf« ^Tt*l c^rt^a 
51?^ 9*? i ^>so jffrsi ^ra«fM5 

^t?rc¥ 'g'tSrt'^5CW5 >t’nc# -ilfl 

C55t5*tTt5f fsi^'S' ^f^asT I 

®t; 9i?i^ii ««>i jftc?i ‘jf^ta*5a®^| 
•trtt^si (Tfif I till a^jfal 

♦f?r|5«i ffk^ ^51 ?51 


\r^^ mm s^{ ^ s—* 

i I C5 fifjftfnTg fj 11^1—asfta -aitst^ «r?|[irw 

cat®, ’F^Vt®!-# 

^ I *rrf^ 

»f ?^taTO wtr® 9 Hcifcaarsrta fatter, ®tafhr, ^>8uiV «fT?tl 

cat®,-aff^Ttwi-s 

81 ■sr^Ftnro ^ta, ®tf® '« 'i^astsfl-—f^t^i, ®Ta'l^a. ^»8f>iv, 
fifs^Hsar cat®, 

«j *r^TO5?ta, afff® '9 I^JFtai—^c^t*ft»i5« ®tr5t<, ®ta^a, 'artFrI 

fit^sar cat®, 

91 =!rjtr<r¥ta1a =rN 9 l^tat—aipta faat^ 't^aw {®tata fa®ta ^aaaf 
fif^ta ), 5&8iai>, artst^ tsrifirsar cat®, ^fwt®t'» 
attfa, ^c?cair«N fatft cata»n a^fac^fl ca, §*ffa§®' ftaatni^ '^•Wa wt? 9 
f^t>r ac® »f«T I 

ftwf-~^maaRH 

^ a>-a-8<* : 


«rti ^fs[ >a8ir Jttr'?! f=i®rsr 1, int 

^t*ifrsi Jit^tTtii 5?r«(Tc*! ^«rTtf? nfirmsj m 

*tf«:^ir ‘wtsf <3 srtc»i sftfn’F ’ffw^t^rN'i f%!rl^«'®tr< if’Ptn ^c? i 
j^^arx^^iT t^Tff^T'e I fwti:JT« «ff% 

JTfnt^i'T^ ^'Srs a?»!-f; ^(:«i 'if???:??! ¥t<N«f e i 

cifn=*ft^'^ 5?r*fT 'StTifsTi^, 

'2f^' 'srs!^® i «i8iK 

'st?i-=f?n ^ i?ta[ “f® ^j\ C'51 5Rir 

^f^«(t« ’fI? 9c«? I 

cq^fs fs!'Sf^ f i 

f^-f^<(tt»(!if ^zwc'9 ¥»i^'i ltcl« m ^F»i«Fr®t^ 

»rtf^«7 nft?? ltd? 45F «r« apf*? ^f^?:<iT^ m ^ mm i ’sm? <ji^ 

-srgfl 4Wft®Ri ‘Sil nfwiRi 

«*rtin:*i ntw •^.t« vvi i ^rt^rsrrm '»f«f »Tt^tr«rra 

wr* wfrtfiir i «rMi srh?hf f»iTtm «««*j 

«ff«kfjrc¥ nf^ij ^ 

m fe«.>Tt1^® wm^ ( 

(4rw® *rr*T fw ijr^i ] 


^Tfiirsw cwl®, 


awwawtr 

»i®t*rp5, ’TifVir f^wN nfln«f 


iiwcfa^tVq^ •: 

'•‘^1' tfWWBWl CW. wwlW W* <WTTf Tf * ’!w ’ 














^sTTFR ®ti:H®srr«t '5i:»rt*‘rr«ot^r 


f5K.“f 

«ff^fei 9it«' '«it5rt ®9tC5iars!N 

?l«rt*ft*fTt? I 3T»(’Tf’^f5«P 

f^wt^t*r« *(t<rr =^t*i *T’3ifcs!3 

m, 5(C«rT 

im, «nsitw =Tt^, c?i:=«iisrc*it?=T 
f5?f^*»in)sr c,5is?» «fir, ^rr^TarJiN 

f^ar, c?. ‘a»t y^tJT '*ftf^'?fn 
«t^'<fsti ^itp-K «r!ft5«r « w^?t“r6sr 
«r5rf^^ nr«f <# '*r?r 

c*fc-f-f^?r*r, ^tft. 
^3l3r f^wtcsfi wjar i 

ftwfc«w «jf% 7««i ^Ir 


<9 ^C?l 5?? !• 'SrTf ^ yqivri 

1*51 ?in 

RPiCf, 

2ttiirw%^i I ^T%- 

nfas^ 

>2ras3«f <8rfj?it5^l m i 

>ir»3 *ftt®itr cafafit^ 

(nt^-ntf^wtsr) wtTJiar^iN 

1jCtHt‘tTttr «fai«f*t jfcssT I ^‘^tca oi’ir 

fn^W« ^im I. 







>»8 litif ^ 

’Tftw nm f^'^f^®t»icf?r 

r®. aiyi;-f>r. t^ift I 'tt? ircwi- 

?Sf 3f?!tJF91 C^t?I!l® 5?^? 

•mw r^i“st^t«!f c«*rc^ 

c^rsitt? ■«i'?i&f'f I 

f«f^ C^w ?^r5£sr9 

«{8!Tfn'^ 

^ n£^f ^r»)tl.'5 '»8« 3ffc?i 

fisf^ 

«f^s| ®ti!^!r 
f^iq? I 5lt£*T ^^^3 

c'f!?t3 tf^tr?-f^<!t*i ’r£33'n 

Sf'jf® ^3®tfsf3r *t3if®3 

^r®l ^»84 «ft^ f»f 

^^3 ’Iffl >}3#tr33 '5lS5£3ti:«f 

^«fl fl’PI nr3B|«?l3S3fCn C3tFfJrt^ 

-^m, ^it3i I >s4* 

^-3^133 ^^3t3 C‘4l^f *lt3f91^- 

’Trf^’T =?fsC!£i13 iSJi^n3 -aitssr-J 

■^\Z^ I 3!tC^3 33 C3£3F 

'513^13 3F3l^3 I 3^*ftC3 f»f3 
3f^333f ^33 '«lWt® 35C3-'^i§ 3t£|3 3f!?tf33 
3^'?t3 «i33i 3!W3!!3i£n 

''5in^3 I ^^£*IT ^£3W5lt3 =fCffit«r3 C3t^ 
■«13 5tt«f, 3p633«r 5f3^t£33 Slit'S ^^|5- 
C3t5§ n’«<i:5ic^3 

3fott^f3'¥ ^It'® t^SfUNfsi 
f3Jrrr^3 3t3t3f35F 3£33*ri <£fff^i 

3tf5-5 'Sl?3 ^l^^'StC^ I 

f®f3 3??3t3 f3f%3 ^3«tf3¥ Mc^l? 
33W '»f'^3l <Si^ ¥1:331 

¥t33i c3c^ '•i^rwtc^ 


^WHf [ 

^3 3^f3t3'<rc3 (>»««>, 

'«ltC3f3¥t <fl33 ¥Tt3t®t3 5t^t3^ f3^tf&^, J 

^3SStf3¥ f3-ft3? 5IW?31C3 (^388), W£31 
^^f33tsi <flPar¥t913t3Tt»l 3It3t3 C3^ <Sf^W 
<il3^-35t«1 C3t3t|fS3 a}"3t3t3 
¥3¥tC3W3 5T?^3i£3 C3¥ 3t^C3£’t 

( «ftr3fl¥l ) 3 ¥«t3i:«i3 

«llt« '¥3 ft£3t£%¥3¥t£3tfl3 

\ 

«t3^3 3?wn (>S8^), l^siTtl'SS, 3*f#r- 
clc® 3^ft3traf« ^f^¥Itsi « 3t3|f3¥Jt»l 

3f%fl 3'5FfW ¥3¥ti;3£9T (i:>:»r), 'Biclfsilt^ 
njT3 If«3t3 'e^^^ 3Tini^f¥¥ «tTtr3tr3C3- 

3133 3*1^3 (^Sj4 8) I 

nfs^ £333*3 ^'SNfsr^ 3t£3 

^3^3 ^t®\3 3^£1t£33 f3£^C“f C3 
3fS¥8I31 ¥f3^ f35^^ 33, r®f3 «t3 ffH « 

33 3^3¥‘l “ft3f3 C3f3 'Sf3*l ^£33 <«I3^ <fl3iS 
^91T3t3 f3£'3f^ 3tf3Sl ¥£33 I iJ>88-84 

3r£Si f«f3 ^3t^«3 '®rl33r33 3iK¥3^'' 
3^^,1 ff3, 3«>^ « 33 f3^%3 ¥f3{S3 

38¥r f^ls\^ i. sij^« C3 3¥S1 

31 ¥f3f53 £3^3 <513®l ¥£33, ^t£33 
3£3J ^Ca3£3tni 3£t¥--£3^3 ^t*3T 3«3 

C3tf3«njtf3 *5l!?n^T3 ¥f3^ 

C¥l»l3 3f3J « ’^’31 3«£33 3t3 3M¥l3 ¥f*lfi» 
(i»8jj}, <2rC33 3®fc3£^3 3tClf^r¥¥ 

f33t^" ¥f3f5 (^J5e^M4)' K13^ nf%33*f 3t|!3 
33tf^gt51t33 *3^6t*^¥3^i^ (>M8-«4i)| 
3¥^\3I¥ ^3®tf3¥ ^*^!3t3 '^ZW 
¥t<¥ft 33^StC*f 

31 3^Hf®¥£*r 3\f3}fe «rrji|31 
W C¥r3¥Tt«t 

C¥^It»t £3ft3Tfl^» tf«!rr3, £»rt3tlt ^ 

^zm »itt5’8r, ft*ff t»i m »rtU3«t» 

.|f^lt3 |3l8l§^ .C¥f|^‘. ^’<1^' 





c?tnj I 

^csc^ 4«r5^'« ^I'sf 'Q 
«rnt«p3?t?i si'hs I c^? nw 

n^¥t?i »i**nt*f^'\5 f5^ttn?f 
^icn f«f^ fs(^tf6^ m'Q 

’«ftci|=r, *ic<fT 5Tt»( ^<}i 

( ^tzi ^), sft^ft^ 'sf^ c^t'i^® Jita^ ( 

), '^wcnfucsi^t^i ^fisr^Hstii 

(w), '8f< >iirir^t?i5T!il^ 

ffl’TtP, «?t5ff<n 

^r-fltfs^ CJlWtfe, ?/H«tet 

JTfm 'Q C^%Jt?I _C5ft^t?|5 I 

f^iSSt5T-W'® ®gtC5IWJITC«l^ 

f^55tC5Ril f5^T«ttil1 m\ 
c?F?i9(sftai 5fc?i^'fr9ftc^^ 
fSr I 

cwc"i5 w f<®if!r:=¥ 
f'T^f c*f^<t?i sri^taf^r f«f^ '<^ £*it*i- 

I ^vs C¥^«i»it3i 
fjwif ^ 'Q ^ f^inl **(tc«p5f f^, 
^ jT?t « ^«!fT 'SrC’St’T 

CW=i I 

c^ I ii>Tt!rcJf« T« n 

’r^T 5^‘(t5f«F£« siwt^w“r I 


?8tC5?ariTtc<!ra W9, c«p5r?t5{r>g ijSrsifi 
f^!sat5?tm stm f^r-p'5^s5- 

>rf«ftiic'r9 ^ I 

iSTfW^ 

%\n =3t^^ nf^5!f nt'S^I ^}tl I 

5rf3f3‘<p cn 

il?l I ’«t^f^^ 

’’Pf^ t^. si*fJ 

fWCIf '®lt®[tl'f^ <?i«'i§?jf^ ‘4^ 

I c^t^' '*11 

fsfjf 

5nF»i^t5i *(^«ft*i f^ntl%'s f 

C^t^i ^IC# 

f^fjf I et^im 

'S}^«l ■‘P^“ 

* 

^•*fqts1, ^\fk^ Jf^t^T^I, 

C’FC^sf I ¥^'*P^'S1 

3T^’tis7 *t!^? 

'Bit^^tt^« I ^''11 "•!?, 

?(N% ^’fi^ilti? f^Pr fft- 

cm^ I ^ 'iit 

??£>!'« ?®»»ir«?t' 

film *rft5K 

’it« I 

mm 

:' ^HftPi ^5(18^^-’^ ^5; 





fJf ’^A ’itCTf'BT, ^fs?ts( 

m ’rtc^^ ^*i«: '«rf5t< 

wtc5iw»nx*«f?| ^tc'® ’Tfi I 
'« «rt?jf%i? 

cnt^i 5rc*»f? i 

'5iTt'« t'St^!rt?( fg»rt^ <iiVs m- 

af»T 

c«i^c?i^l1^ 'ST’FJS 

.'Stsj I c^iyls'« np5*(^5p5 

f3if®?r »r«a 'tt?r jjfijjjtsi 

^ ^ I <i|f ’t^fscf- 

Ttt*f ^n I n^rsi4- 

c*rrr^^ ^tFCJT^ *ir<fTl 

5rii I f®f% 5^? f¥¥ 

'«}tC*?t53Ttf^ spn 

?tJf ^M=r—1%, ’TC^^^fl 

f«fsf-n*5M'f 5R1 I 

^tc^?r wcw c'^ '«i!?i:?it«f 

^tt’T I f®pT Vtc^^*ft3 ^t?!l 

I!?#?! wtfl .^*if*ft!f c®i '®rft- 

n’ssf^'e 'oitf^^t? i 

*{ic*t^ r?i 

»TWs» oxt I c^l '»itJlN 'SIC??? 

W^tc? f®f^ <a| 

^t?l ^'Tr?’r*ft?l?i ^^15? ^t^<FTf?®1 

'Q ?fc? 

«»4. ^tsrt? wfsr ?fc?5n 

«I«4® C?Ft?i?® ’TC^nT’TtC®? '8jt?,fn?F 
'4ttc^ ?j? ^c?if i ^c?!fi?t?r 

?!C?!C*S? •55® «ff^^tw 

v( I 

«rc?t®r4^? ¥ta. 


^**ic4 f«f*r fw 
^«<c»i^ >$^K 5^5T»rWffC*ra ft ’##'^*1 

^Fc?5? I f%f*T ?<Jittsr 'fr? 

c^tfe ’Fm{5 K 

5tf^C? ’Tft’fi? I 

I "tt? 

»TW ’fft’J't? ^P?Hm 'sif®*?? 

C«t I 

f?[®ri-^ ^c??«Tt?i c^irai 
“(tt^ f?C“(?«: ^f^?rl-?JTt?C*T 
<sfiT»f?s p!;3Ti:i5fi^ !i?i1 ?t? I C'sW 

^'*f1 c? ^t?^? 

<sff^81 ?it<3 ^FaCfJT, ^tc*!? s)C»fT 
«ft5K ^rt^=rt'< I 
P'ra-xtfn^ ift?-iT «f?<s?[]:f9 xrt? ^a? \W^ 
'I'tst'Q 'Sfc??: 

^ >f^fs[ ?FC?C^sf I f®f% 

’Ilfsit® fC?*? '«lll *IC?Tt I 

‘Cffs*?® fJlf»j’ 

f^iSJt^l'? -si^iftil Cft?l?® fstt^CSilt ^C??, 

ttc??s(w®t5^'«frr®r I «r’»rjt® if%^i- 
r?®t^f *Tt? m 
‘?r^fi-?>tt?csi? f?f®?r f 
>i3?r?tc*f ®r; cf 

^ f?c“i? ’rW?T fcfiii I l^ri!tc*t? 

'St? ?rc??'fr? 5Tt??'«i '6 "ftfr® 

?it® fr?c^ r wtcsfBfSftc?? 

"^t^f -SIf{§ «ffH TO15T, ®tr« f|»t C’TH- 

f?C»rE“t? 

xff® ^4 I £¥t»ni® ¥*rt?r 

«it?t5T, ’^tisr 's ^t?*t 

f?^snr, '»rfl?fsr wi ar^ 

f%p[ 'Sif M ?NTtfN 





’TfifW I 4| ^C^5?*ri^ ¥«T|^ ^f^5Pt3 

'ontiw f^retZK s«l!»i fw^ 

I 

4*1* ntwt9ini5 4?; '2rnt«f 'Sf^ ^t<“ 
'« nt^T »it^ ^ciicf I M'^z^ 

*^f9i^t«i ’tcwi c^ar’ ^f\z^ ^ta 
'«'^ta f-taJc^tfSfa catarilcafl ^tar *ift?:a^ i 
^rcj?iriTtc«fa >rtaHi, 

«[t*itraa fca i 

srtai can cnca^ f«fa 'tta ^Ftc^a ntfr« nf« 


¥car!ia i atai ^tc^a 4a^ f?t«ta 

5f»nf%^ faaca ’^la. a^^anntft 
^nitaa wra w 4na« 'sfftafat faf« 
n'S'Tca^ area a^rnai'e 

^afiii Jia?jF«af|nf« ^tcaf cn 'nifaa’ 
afar Jt’Jirla^ asca«a, ^laacaycanc^ 
nil, faasfa ^asjtfaaf na.f«a «rf« 
n^^cac'^a n's^a araii ^ n^tsfff^a nfasa i 
^aatatana acaj'Q 4^ nafat ^ff» 
fiff^^Ffn'® c«?t?F, 4l '«iWc?a ^t»iai I 


'srt^ cac^ 5ta-n’ 'sttc'^t 

^TC^jasrtai 

15 ca'g'atfr 1564. nrf^Oi'Q fini-C''® fae¥ a^a fat« ca?^ ntafca ai ^ta nca ( 


sfcaif^cna I aa catna fa^Ktfla ¥tiie 4 a ata 
^nfaf®^ I ^fa ^acaia i?ta-*i’ a«^3ia nea '«ir<^ 
na cacn 'Ita a^ai 'q ®f}aa*ra 

^itent^ai ^z^ i 

^ta nfaareaa ata fin ntfnnti i f*f^i 
^aH-ntfe'®! fastna, ^t?r?l ^^z^ 
'6 nfne® 'Ita Lute ®tn 

ataftr® ntae^a—5?!fr'$-^c^a ^na a^« 
^wfena afcaa^atfa i «fnca awaa 
Cien cnirna Vallam-brosa-^a 

cacaf®^l5a (Benedictine) 7[>!Sttfteira aei I 

a?.na aca ^ta « a^nt^ «iaTa5f 

i ^ca cna '«aafV ai i 

• 

atn anwa c^ena ca^ *r?t9ai 

apfwi I njaas aw aw 

flaj-«t«r at^ ’rait^- m ata-^ntoi, 


3fs?n «ia'^i ‘«ita cal 'Ita i awtcaa 

^aa^aita ^ac'® cienr^ csli a^at^ ?cai 

' • 

4aa ntf^fn'ea ®?racaa na a^ai sfWI 

I vsia ^jtaai ^tfa, f®fa faci^ ^a| 
^tnatne^a >rw1® '« fBajjpsij i fJi^tsfa 

ntaw ?ac®i c-ia a^afa l^^a ?ca 
n?i:®a ( '«ea ’^wr ai t 1581 ^rre^t 

nt®cai a's.aea i^^cna fn^n (Pisa) faafaarrnca 
®t^r^ n?c'® I «if%^taaf cwcaflwa 4c»| 
«f«rt5fraa fa^n a®faai*i ca aaa fanfasrataa 
«rr®jar 5tarcaf| ?^a 1 'W 

^jtfail^a cal 'sflar a-Kfaea^a 
a^cnl atai cnc® cai fafaFtw i ”al' wra 
'« ^kmi^ ^ 'sl awt^fata^ f%f« ^ca \ 
nff^^^a C¥*tar f«F,*f m aan cwl' 

,f»rw fta cfacaj—^ ^ nffc®! 





«5t«C 'S Btf arm 


W I JTJsre 

4 

c»i^ i ’Sjfii 

j^t^i fifj 

c*i^ 'sfif '®ic“f5i 

me\] I iilt ipfaf-'nf^f^l ^l< 
lffc*^i? ’fsi 

rfw*i si?hrs* I R^jr® 

C>T 3!si^~>f'l‘C5t CT'i ^\n '-^TC^ I 

(Tuscany) il^im ^Si 

<s^n c>i^ nr^r'&'si I 

?PtC5 ahm, 

^irsifnw Tm c^it^ic^^ 

* 

^JNJI I C'JfC*? ^C?11 NC^fst 2f5‘S «Tfil- 

C>Tl C»(C«F 

5111 mn ^iwi, 

ntf^f«t«?f ®f^??rlt n'si w( i 

C*[W 511 I 51(511 

cyrtw ( Florence ) I 

■<r^t^i ■«f^-’Tt?i<i c5it cw.c^ic'? f^cffcn cm 
I ’ftpir^is ‘i!C«151 cs^rese^ I 

oq«tlW 5^«hr<3C«?i 

•■^<1^51 91 'e n^fKf^'SI I "Sfl'S ^fst 

C>fl^ ^C515p C*1^C51 I 'ill f^.Sf1f -« 

«l5!>1^tC5T ^fit?l1—-Hfi11 CWH ^Jir«» 

■ n'srsii 1 24 ?i<i.>TJi fsN ^iil f5ic!i 
cm^ ■'«trci'*f, ?p-^ci|5i 5it5if«fc*t?t 

vsi^^ sitJiT«?p*i =^iF ^tc*rir 

I 5ift^ ^f«rc5f 

'»ttCff« ,C5;^ fi|^, «n?l '8if? fc«1 

C^ jpia; 1’ itSc^ 1538 y\m C^K ‘(^T 
' r^C^sr ('.; '^tf 

Scudi 1 


?!-^*?IC5r3 ^*1^1 »*.->..• 

^rcKw m i 'St^ «ra? 

Bf-flfCill I '3>’!fif 'ilCfC"!?I Htfsira 

'il¥i?^!sf ^9fl *4K 51W 

c’rM5i 1591 51 rc^ I i?c8i5T ^sSi I 

^f!T ^Ic'i ?(:?n ^ sii, c^t5r i oitl 
^tl 'it5(C^C^1 (Michael-Angelo) 

(ITh 5r|-;r-^t5f5ri f^icsl ^FliJtr^sr) 
f^CSfC-r CnW5f C’ltqtt'S 

?cf|H I ca^fc^c^ aca cn«i 

Q Jir-sfe c^c^irsica i ^■ft9i^'Qr-f 
^rewa'S cw-s ^r«i i 'sl mw 
cif«fi ala ’lff^f^T« 'iiffw caaa a^l5(sa, 
ncaa ^n\ ^lac^H—'srna fm ^lli:?5f, f% 
4i:a 'sta ^I’frna i Nsta ^ac® 

^tl?:^5f sjjqjfj, ;i(i;ii ^caalat 

§lf|[& 4ac^5i '« 

afa s a a '* fa c?prca®TC4l i 

ca^lcal f&P? &tlc«a i 

cjpfca'ac^ ca ^l^a, c^rl ^afca '^ta Hit 
aa 'sl aRaaft -syf® C4a '«■'» c:a% 
'Sfl# f?'^ i 

r'i'4ta >r'>a‘Ti:a '«iaila atswi i 

v»aa 1592 >tic^ 'iiM^T nr^ai 
a Iff Pa '■sl’t’ftat i ^csii 

'^a «rf® fasstata i^aa i BN'S 
nfc?i) ca^ -faslsiiaa ^rajt’tai c«i 
«fi|tfi cif-ta^la 5fti^i aitnfca nata'f^ft^l 

?.ca ®k9ia I «ifata cs'lcam’f's ^vs 
ntac^a ai i caplcaca^ «it’Tir®sr 'Srf® 

|k=® I (iiata^ta Dukc-^a CW Cosmo' 
tral f^a ^fari ^Sta ^] «itata fatter-' 
a'f^^ cafjtfto^atfiaaff cfil 

. s T 

\ . ^ta sf«i ’«-'« 

,1 afi« ^ w' 





f^l m I c^'^t?- 
f^tFfS ^’5lf<^tPr ’t'3S*t3 I '»i’?’9 

W'S f\M 15 I ’Spf^'® 

c«rjtf«m stfnssp ’sib^ 

c^w 

’T'fsji n^f?r 3??r i ’rtf*'!- 

f5« c^i.*"'® I f^’^- 

^mrc^^ nc«f i c^iff 's^ir^ 
«jf3TC^ uq^ 51?| sicsri® I 
c^r'^fc'® c*f«tt'® c^?:^ c’f^i ^>i>' 
fsi'^f^i'sM^r I Venice-ia?! >l«=5Ft? '®t? 
t/ft I ifc04 5TC5r «itil's «» wt? 

=il'?r?il I lat 51*1^1 

*i®^twir f^nc*p «!hf^ ^[sittql s?i I 

16J9 5Ttc^ 5T^C911 <a^ s^^il ?jHtif I 

5,91 Jtrs ^1CM CW f^Cii ^t'STb't?'! 

•^ifc« ¥^c"?) 

^'®tC^ c>f«(m— 

siw p ^fna 'Az^m I ’Uf^f^sa 

d'hwi I si)t^ 

liTtJfr «lti:«^t« «^rnTO RjIII f<&1ii! 

®{t9fC«!iT I 3ts?’9t'fl 5T*fl»ft'^ I 

f^f^'s ^raW“-<af5 

'sit^'Q '^tifi 'S ’‘ffent^ I wtC'Q.c^T^fi! 
c«rc«ff^ffi—3T^ c?«ft!i astfl pftc«i I 

nfleft's ai ?I38, affti^ttar f^15!5l 

Venice-ta 'it?f ‘ar'® c^c? 

cn»( I n^arnr^ Venict-va? 

sitflt OW C^ir^F TII 
'ilc?? ^§WlT*f ’T'NI ^ 

,5tfti:8p ’t’rf® ’?i‘€t» w«Jt«r ■^^. 

Veaice >T,lpir^ I W 3W.-^^ 


"(iiF‘^i«!‘« «rt5S^si«i 

¥8r* ^'C^l I C^C¥ "li^fCSF cw^l 

^C8i8 >£f^FT5 ’l*!|tiT»!C8 *^81 *1^8 ! 

<1841«i jt^5 

^>ltc® ^'C8 I vitfeifn-^-fi 

'-ffH*! Cf^r? I ’Itf^fsi'S 

?W ^k^it ^HPIT^lll 

C’fC4' «!^tl f<!i^ SINC^II I 

'$N58k ’iC’!? 5fc^ "^csss ^rt^i i 

5i^5«fsi awt ^fc^rs cRfT «rc5t’p 

<a5f mm i ‘ 

f%r8C8 ^rf^f^'S ^>31 C^'«fC»liT I 

iT8 ^fcn ^ >f^ '•iisjc^'a I 

i 

*t!?f®, ^18W8 5ii:fi i?!’p m 

^Ut8 £&'ta *181 «]t8r8 m 

il^^f ^<t^sfc?8 '*t'l8 I ^|i|tc*f8 
csfirf^a 8 >o 8 at^i 1 ntf^f^'s 
‘$rc^8 sfS ^nsf? i 
fk-CH «lirs|=f .’ffe'S'81 f^tfn 
^P8r^ 5rk«t?i I ^f8i ®f8i:?iii—>a^«tc8 

-F£8 'S[Sff9 ^‘81^51 I f8%*r8 

»i£<(t rff^i *rt^8 8r«i §rm i^f^r 

nc^c?, ’'ft cstc’t c^n] ^fif j?i—'^t *!ca «rfq&*i« 

» 

^c^i c>ifei *ica8| I «ttf*fWi 

^f88^if 8i8C9iJf ^^ 's nrci? ’tn:f8 r^HttJf 
few ^£8 ?88tc*r8 f«’®8 f?C8 C*f*fC®« 

5ffw^ 511 I 'ac^ nrr«lf^S8 '5ft£at«? sifTRsil I 
*f5^t'^¥, r*lf^ 

5tif f^, 

f^w*[, *(t9i cnwfi i wf 
ntf^fei’s mzs w«H—<a8t4i 
w mi^ ntisR i 

cwt*r crcH 





?C8r J Venict--m 

c«}t^ «r«f« *rtr*f 5 f i 

51t«rT C*[iet 5t1 i 'ei^fs *ltsft<f 

*IMJ C'SCJT ^icf— 

JRH ^n C% 4^tif <41 5T^ 

ntra^i I ^ '«iz<n 

«rr!lt 8 r*f I 1609 ^rfr^ W Tuscany-^ 

Jlfsi C^tC*!^ « '^VS Cosmo CJft 

nrc«j5T me ^i<?f'Q c^t^r 

mt*T ^11 f®^c«r cell 

'^'^^z's si^sr f®^c^w 
^tc^i >fsi^ cs*n:^C9ia a^caf c«^*fi 

fe-fea csfcaf ¥ 11 ^ 5Ttat^n ^515 ^c^ii 1 

“'ii’rtsr c'^fC’F '«i5r c^ft'^ri'Q c^rc?! c^ ciH 
*itcai ^1 

5i?i I flol na>ii c«r'B??ila 

^ifc^ 'efsifc'® I nl^at 

m c^t^ *i?a f«rc^. 

3^1 sifj^t ?Pt?ic*l I «i^e «{W^ w>ia 

5^1 cncal <iic«Ttc?r 1 

9|*r««—us^ii 

C^fF, ^1 ^t?1 'iiC'fa ^tc? 

«jhi ^‘>111 T'®f?=r nrfii 
'Q c»!^tn?l et^itc^ 
c9;tc«i m\ siTitii cnc«t m? 

fn^lC^ = 0 ; C^ m’ftt '« ’ai^ftSf^'flT 

^\fR et^f^, Cn C^H OfU"ffl ^-53 

ai^fta c*«:«fI nt'Q^l i*’ 

«it=atu '»isf^5 cwfa? 5?ti?i 

^ttsf 1 '*1^313 ^ Jft^-Nl C« 1 C»! 

*HPl^ '9 ^?tf^ ntainf f 

<a% tsits «p«rN#i e'hfTO • 


?ftarhi fa’^ 9 ^i^\m »kw. i <^'c^ 
1610 5ftC»l *fil«.aJ'}Ist Tuscany-3 Grand 
Duke fi?C8f3 ^C5!1 '®3SC^ ^anrfwC»R~- 
1000 scudy 'iltlis! <2ff^ 3«.»r31 ’®'h|t^ 
'6 f^>ftC3 

^C9isr I nt^3i ci^ctp ca»tt3C3T c»tc»R 
’ttf^t^'e I 

a 

f^SSfsr cn3t3 «fg3 «f3n3 1 ''SC3 

C^ 3j^ 3 j^;T ;f Sfj f3C«l3 ^FTT? CafTtf^sni 

'*fc^ ^^catc^a nfs'asi^C®! ?«? 

^e c^c«f c^y[ I ^C!?caf 'It? 5Fat« 

I 3ft3C*l #t3 

jj-^i 'sitfa3it3 '« si^t*i^ tsf 

alc^ii 5(11 f“ff^^ '^5(3Tt<(t«*r3 
«f5tc3g ’Ttf^f^'s ^fac^i^r m =1^ 

*131 I *lf«^si3Cei et'^ Latin Cft'? 

'srra^ ^3csi5f-~t^C5^3 's si^3t3 

ll>l^Tlt51 ^t3t3 I *fca; 3tc*f3 '«im*. 

*ff<e3 i5ac3. ^13 c»iT?f^ 

*ftC3l 1612 ntc^ia C3f sitC^T 

fe^cs f^^rc^isr * 

“^Jtfi! C«ff^ ^aC3f3l 3tis?— 

^ci? st^ra, ift'^ff^ar 31 'arsr f«pf~3tc^t3' 
^%ntfk ^c^ii I ^tana w 

^tcw ^fai siTta, ata wt«ar3F- 
atcal 'ai*fji 3tai ®TW-»nsT? 

c^itaf, '®liii *Ftcm w(f c*m 
ff^ai si^ar '«ita ^twa 

e^i *itca ai i m\ caaT^^, f^Fi «rti 
(Latin) I^Jtf? catHT 311 3rf^ 
’Itrf«fl33 «rc«?a3W ^^3ta«il aai^ c**tc^ 
ata ca. mi'9 at ’f 

ssiraa m wfwa aFlti^fiWtca 

^a amai f¥« •itft eti 
asittra nm *«l ^laii ait^aa 







\*> 


c^, ’T^ >rf5{^ C5t«f 

'l^tsr ^5Fa!t*f (Tf<rr« 'e 
irt? ’TfW 

‘^tr?r'« snMr^ *ftn i” 

f^c9r?r 

^’T'sr^’T^^, 'S3P -src^ 

FiaR mi ^^S85WTi? ffspjf^, -f^ij 35?ra Hitf^ 
'srt^i'o «ir5f¥ I <iil f^r^5 C5tr*f 
(jf^si^rsni c^r^c^ cnc^i^r, 

C^ C^ 'Jsr^t'Til ’f*t 

^c«ii I nt^l^'Q 

(ill J[^ ^<<1 ^Hl?\ 

'?i*fc^ ^ftsrc'® ^t?n:^ i "stl c^ f^:5 
^(8 f?i<rc5iir I ^1 ’Rf« 

^tir 5ft«fraTiT i 

C3?tC^W^ 5T^ftn^ ’TWtftiJi, 

f^’stf^reitffirs^ '5i'fTtn=*F'eiitc®?ii, 

^t3i <iil 5T®r *it=?c^ nt^r^st ^ 

^t^i #ts i?cif 

5(C5^t«t^ f^Z% «Rsr^F k^-^t«lt»T1 
'HV9 'stm 'srfit'6 ?(iwii i 
«rF|iif «F5r® (tj, '8i'(jt*mi 

f^f^’trtPT^ «iPPF 

5T?rr>rfir i cnHr^ 'Brl%c^ 

45111 ’fUrisT; 

^tlro^RT fe^fif ^ 

Ftlrfjn 

^tir flKRi in?^5 cntncH iFtw ^tii« 
V!(C*Tl I 4^C*l Inquisition lit? C?, 

c? «f4rs? c^ W’~'fll5 ‘i!?^ 

?srK 4^f1-“?tw*l 


c*r?tii *rtw sii, ?i ?tf*tif 
?tw^ '« *rf<i:^iri f?;? f 

JTilf yil| 4=®t“l 

^tt?!?f ?t irtf?¥ <ft??1 4f^ %i~ 
f^tr^r? ^c?t^} 1616 *it$ ?tc>T c^t*rtir 
?| *6 «{t?« ?lci? 

45t? ^t?i 5f:? tosf 

c*rtr»f? ^ c-^k^ fk»R i 

c*ftn fwc»iJf ^tf®5it»i c?9!t?ft5r 

c?R 4ff«if^'ei?r csc<F ?R5R—f^fsr cfR 

(ill ait^ ^t*r wM ^ 

=11 5tR c^i »ltt?*t Cf«?1 

fT’T, m 45l? f¥ ’«rR»its^i 

??i I ?f? c^i 

’?tirtl??f IRI IR? I 1616 >TtW 

’ftf^f»r9? c?R? *f'?C'ii I c?»rt?flR 
flr2fR ’ttfiif^'e? "«??ii? I c^rrtf^? 

-rtisrit^H mw 

5ft? ^^cicfR I 'sftsi ^??t? w? f^^??tc?r? 
^?cf «t?if? I «ft?ts ?f^1?s»tr? 

?r?t'e f^f? ^KiinFi c»rl 

>m I ^tl ^tf®^t*t c^z^ 

'BftRref? fsfcw? '^t^rtr? i 

ciFfttuf^cH? fku c?? 

•f^45tlf?RVf? JRlf ^ ?| ?R1R ?1 

Tfit??! C^ 3)1^ ?R? fkfSf? m 

«tif ?jt?n TO3 C5li ?J ?f:?? I ’Ttf^^'s 
9t5ft i?r»pr, «iiinRi 5ff^? 

1F«R1 %tc? C¥Nt?f?Wf? WH\ 

«itr»(t^?i ??i ?t:? f^^^i fk? 

« C5ft*ft?f5r’?tc*r? fttHwtc’r? 
^‘ff’S? «^tr»!t5?t 5»ir5 *rt?rc?i ^ 
*Rir« f%f? c??? fwtr?? ■ 

4f%? ?i ^ »nrf >rcf 

«fip?t5sri 





iil*it*il?i '«i5:iifs I 

f»n:5Cf I. c^tH « 

c’ji'Ttsl^sr >ff?n i '»it? 

c*ft?:*t^ ^ 1 ciiJF 

ffi»R ^Wun i 

ice’ll 5{t^1 

5>^5r c^tc*nif i #ti 

*n^1—(ilf^ej I 

’TfJf? 5IC?r fflti ^ C^ei I 

l^carl c^, Ip 

fs^ <i}| f^jfa 

‘‘c^r srI ^tn ^?ii 'vmrn e 

^vK^l I*' 

%t?t M'hsns c*r^ sit i 

^ 15 ^ ^nfrsii ^«T| C^, f^fil C^Htil- 

*Tt*lt^I '«ISf®t'^<T8?^ 5Tt?1 ent^t^ nw 
ttiC5fC?9h*T5I I W5!JT-~*‘c^tsir? 

^ C<rti?t ^tsi¥ '«I*l¥et I -fife 

C«t>ltf C*in5 ^ fsif^¥ 5?f»t 

£«itf^ 35r¥i >tsitcvfw -sitcwcn C^tC¥ 
¥t?lt¥¥ *iff¥r® ?l^f?sr ^t*l¥i C^r5ltC¥ 
f^5T «n:3 ^tfs 
^tJtc? c^W:¥ «rt<iii 

t” ufl's ^^ffsi Inquisition 'itt¥ 
l®t¥n>r cm<\ ¥fc®isi i mi^ 
^¥ tositc® ( Siana ) Archbishop«<il!l 

¥t^l I f^t£Sf?l Slip 


ah i^sjsi ^ c«rt¥ i 

a c*nni 'Sin nfite^t 

s(r«fT£3T'entsunstr «!¥¥Pf c^?:^ I 
c-tnn fm w— 

f¥s^ c'ifc¥ 

C*ftl*f?f ¥¥*lt!r—ilt=!l C«f*f 
^tc¥ 'sit’Tc^, 'Stg s?t's c9i<n 
W CfCH BtntiT 'e It’ll 

•rnf^'6 %i cnl H^sim’^t^i 

C9t*its( ¥jr5r^¥ »i^*flt %»tn nt I »!<c-tr^ 
1642 JTtt®^ 77 ^nen 

c??''3>Tt’r I 

«Rt? '»lt£¥ C^, Inquisition 

sifsirn ntj-^lt^l c**tr¥ ^^51 t%fn' 

sitf¥ sir^ifirsjsr—“ysi 

’jfnfr r fm sjtai ’f« ¥^ I 

5Rt^^ f5i®tcnn ’5ft’T¥¥ ¥¥4t^ 

c^li ¥i:ife?R I c?il 

cnf^cn n^r^tt i “« «i@t5r cwi*f 

’rt*f=?i ¥?(c^ i 

ntfaifss^ 4tnc*i ^ ws^^tm 

f^¥r¥ f^MtC^I? 45t4 ¥?IC'® 

cell ^erfe^n i nc?ifit*R f^^ ’lft¥l, 
fwN «¥r^ fnr^ 

«lt«^r¥TC¥ f^\n ¥r?t ^4stC¥ ’tC'p 
I ¥C81 fsfn '« «t<il¥«tfl 

'stn jrf5?w 

^<3r’tf% ^45 ni I 

Fhr ^«s5r?t =Ttcf Ht^d c»!ti:¥?f ^t^i 
<sif« 'sf^ii wi5j nrsjii c^t^ii 
¥ilC¥ I 

' ‘sr®jw mv^* 





si^t^tn nf^apsiU c>r^tr®i^ 

«rcB>ltr*F 

sitsf wi I 

«r|i5 3Trflp c^r 

■« spst^i ^t?i:?[?f Jiw'^c’rtf, 

c^tcei ^1 ff^l J?1 I ^1 3T!:^« 

'«fMc®l fvfc^ 'Slf^^rcsf c*fil 

figq ifi I j(t|g?:^ ^tc«(, 

§c^ I 

^ ^ta«itir «it^K'i 

a^ca c^c^r fi(ca ata '«f^«i ’ttncaa 
a^ta^rcfa ca^ 

«rt^ra i c^ atatl ^tca* ^c^a 

captc^ cAz^ ata:« ntca 1%, c^t^f 
fa’iwa '8it“r?t^ ^ta ^a« ^a^ca^ 4f«- 
cata ^ar^ ntra ^ i aaar^ ■?ra 
asfa «it?ata -sif^nta 
ca «ijt®c®a«t(:aa 4^, alijcaa f%«ta 
faava —caaa -aitciE, caastc^t'® c^afa 
fk^ \ ®[Tt®:®a>tnia a'c«i ca ’ra ^caja 
mPz fac^ic^, ^fr-f f^t% a^ta <ato K?ic^ 
fMraa waataii i 

^faa ^itaM-atafta ^ai i ntalai 
®tai cat»i ^I'hFtr-r ®c^, ’if^afta f%« 
aHjcaa® nta arfm ’stt^tra ^'pata i 
cai^. fecaf’® faca ^altai ipaa^tc’f 

a^’t»lf%ata, ^at^ar «m. ca^ 
afm, 'Jttaa c»rl ca®]^ caaata 
i ^ana aaa cai^=f w. a^ 


fara f^faa a^a ^Faata a^ai 
m^ «ia sft’tcfii atsjficaf a^a ^rar^' ntca 
f¥ai I f?i SFtt^a af*^i %9ia 

c^ta faa5iia?F '5nt®^®«^tfaa fa^cai, (Paa^t 
ca^^ ^acq ^nataafa^ at»t ^raj a^ai 
I '^l ar^® ®'5ata ^e?i 

¥acai ai, aa^ 'Bitaffc*! ®^ata sraa cn\aa 
'siwcaaata'Bfcac^a ^^ca «faa atatai i 

cal aa ®«vaiCtcaa «iar«a f^. c«a. 

catfifat^i-^a a[ti?a f|a i cat ^:»rt^fa^ 
^f^atca f®fa aaw® asta ^^ataa i 
^ ^’l\^ 'stt«9a. acsf a^ca «iM-{^ca 
?t®fta ^tafta ca^ca ®ii catata'aa 
I 'sftw alafi?ca ca ca^ta 
araca ca^a ® ca^sjaa alltcaf -srla a^ca 
c¥ac« ntca i fif catfirata cal «ca 
f^%a cacaa ai i f%fa cal ^;at^a¥ 
'5rit®c®a»tca fc^ia ^lafifaa ca^icir 
®^ata at¥a)aa If^^ta ai>ai ^acaa i 
'af«:aa ca^ac¥ 1a^ ^tc®? aWcai 
atacal I affa-Qiaa faf^w ^caa ^a^ 
cqa^ a'fafa¥ ^cat^fta cag? aia^^® 
^caii «{fcafa¥ta ‘fSrf^a 'satia’ caq? 
atsfaa atafa^ ^at^fca axa^^^ ta i >»«> 
atta «i1tata ^^artn^ «(atl t¥rts^ ca^ 
<it¥is 5f"^f 'Bitaaf «n:¥rch f^^ca 4ta i* 
atia fe*fca f^a at^ajta iV a^J 
«iaata ^cafwcaa i atw ‘aa# 

c^tal caq? |it#rf¥sta «tta « atia 



^•8 


's fwtir r 


«ra!!l« 1^, ^1T® 'cs^f 

'Sltfti'-’lt^N 

(TTtf^Cllfe '«,’«ltisi%i ^ cxtr^l 

4?i cijcatcsrrfli^ I ’8tt^»f-n:^ 

^it’tcsti I f^wtcsi^ '8T<2rnf%<r c^r '^i^' 
=t^?pra 1 15^ ^ 5fsir7?i ^tficsp m 
’Fc? nt«i ?F<)c« ^cirrisRi¥ 

6t9^ 5ii, t^«t% 

c'-ifr^F ^tc^^'Ti 5«ic« i 
c'cc^ «(?f si^tt^f-t—sit^t W5 
-^’r«, *tl^sc3!f%, ikm 

?a c>Tt f^n^fjnpi 

ni^ -^^11) ntm ^;jit?f5i- 

^Tt®X««<>tt^'0 C?ltt’F?l 'Sf'ot^ fsr I 

«(<if*i c‘*rr¥ <iir^?tc?ixi! 

^t^H-ia^(c*m «ti!ttaF^5'3i 

Ftta ?R1 mn *r<« 5^«r 

??f f^r, ^ff'Q «f?ftnt’r3 *rff? 

3|tn 1 

»}tc»!ir «r'^»pstr»r ^^Ft? 

mK tiisi. 1^ 'ItcTij 'st’fT nlWt^j =1?^ jf^ra 
'8rf^5itt«Sc^? n^r^isT i ?«'? 

snr—>v.. 

^(^>6915 isfc^r 

^<rit^i ^teffgns <ii^?r ^rMj 

^zf[ «r^9! w^^( 3TXf »if^ 

sFrif ^ci^r 

^w«»i *f:<r ^T^tw 

w«w, f%i if^ f^r»i c«i ^ «rtpr 

n\\ «rnfH-nr«r m wm^ 

# 


§v!ftn=n ttws I 

It3lt^ Cl C?l\?fC^'t^»1 

^wi, wt? Ttcf ^’fwti^— 
f%» w^'® in cm I '«i'^ 
«(f^-5i^t?i nn ^tiri ^*tto i 
'6 ‘^’5 «flntc?f*{ ■^1 

f^n f^^pt^?iit'« c<^c^ ^isc^ra %f ^tsn 
I ¥tw c^i 

*lt?si *C^nT |C^ 5WCf=? I lit«' 
c*fn cm c’f^ i 

^tiJi >5f^n uc^i^f, c*ic^ '®it^<!*i 

IT'S ^iHc^ii I ?c«« 

C?«f1 5{1, m^tcij 

5t^i I ^t?ii «rt5 ?*r it^ts ^ 

I cnl^ f ftn 

feci c^c^ cm iff 1 iWil ^if^l 
1C«1 5?1 I fCIf iWl ^Cb 

'l^tC^ ^iNC'® 1C9|1 c»i^tc^ f^c^'^ ^ti- 

«Cili( sic«fr 1,^ sit« f ^C^^T t c^^f 1 

^tai fsrpBi ?rf^c^ ntm=^ ^1* ’“ft’ftii ftc^i 
(TICfS 'tfCfir C5C^ Cf^lC’^il I 
'Sffire 5^C5 ^tc?ir ICfl ®T1j9- 

cfn? *ftar mi "f^ feg f^n 
fee? mim I 

f^^r? liiii '^Rtc’r i!fii ^tcfii 

^f1 JTtsWtC^ ifll til'C^ 
fenf^^ ic«ii I ciiffen^ m 

cnz%, '«tt« m I ’ll 

if? '»f^n Iff, 

m cvzvf I ^ ^ m- 
ftc»R, fern «ii ^^t^ «itir'®.fe^N 
«(tTQ «(t*fi t 

'itsi fi»Tt=? m cw^, w® 

>.. jjt^ei 




^^15 5F‘f1 

^r^JT ^tc>^ -srw %& ^f*T'c«? i 

'»it^ f^'pf«l~^t?i 

fe*iC!i?i f*fr¥ tii c^r?!, ^t^isr 

n«*f c«rt«F ^['SFJ cnm^ i c^H 

c^ '«tcT« If^!! ■'fi, c^tfei 

ntac?i5? I •«?r«r^“-fl'if| "Sfisif 

^t?i1 

I c^l 

nfk c^tH nt«^i c*il 

^)t^^'®r!:^ ^ti5i 

\?:?i me® siNc^i^? i 

6t<!f'fC^ 

■£|^^ C>ll ^esr '^TF'S !• 

eiNC^^il, '®lhrt^ ■'SliCsir^F fk%^ 

m <iicJii:?, 

C'f'N 

'®IW *fc? I ^“C^t 

I 

cs<:^^ «rr®?i*i C'«vf c^tc^ 

c’f^l nfe I f^nc^iir 


'ER ’si^^'StTf fsfc? ^it«* 

cvr<ii (?tPi «rt^m c^5f I 

?[^t^ ’Few I 'sit-ttfw^ 

^tFtC'WW fwr-F 'SI^WW FWW 
f«5i{5 C'^fw'i ^rw 

w\mm ^T^ew f%l i?w c^w 

’I'EMH I fWSitR cw c^t^ rWi fst^, 

c>rf5c^ fwew ^trs cten ’!i’ic>ns f 

‘iiftfcw i^nrifwffsf c*fwe« me« >igpw 

'SJ^C^ C^^ I CWC¥ 

^witctiw wcw 

c’f'Q^i Fe«i'i I «rr?;icw c’^'stews wrwm 
^1; *it!<^“ 

enttie?? ^I'l’Ttit cwf’j'fi wc« 

FI fi I ^tiw^i, 

'«it^eit^^ ^tcil '5rt*f WC?IC^ I I^StFi’Ft*! 
cwrt it^ti *{ei‘ >[^e^ 'Srtie^ '■ntiw’?, 
3itF^ fiwtnri I 'itii 

III fi'QR fie? Fcii, ■««R cil ^i- 

^-}t«ie’F jpii 

Fe»ii I ^tcfi '«^f%iti. 

0 

®I’Stl% 'l1cil •Sf^Tfl^I ! 
iFt^Tt’ti *fff^ cfiti 4II <sreFli ^tciw ij< 
le^, "tm Cl 'ainMi 

1511 SFCI enw, •fll'ft ^Ftr^ ^1 

^'< ‘-s^ni ’Fci f»!eie^ i 





'»(Wcwii fift% I Ticrsj 

C5ptC*l—fV, lnCiT« 

<c3(:‘r?j 

I liim mm 'Bit'^ta ’jfsfitir 

c«p|5r c^U sits^c^r^ «ff® 

I 'ii«rtcjf w ?jjtri63 ^<!ri 
J Kim c^r, 's^ 

fiK\^ I <1IC«T?I C?^ CKIK «rtQ sit%? 

c?r® 

*tt?tsii at^fm «ff«jfc*i 

« 

^irrsrj^ cPtr=¥i (Choco) 

I ’Tt?ii iKK '5«rtc^ 4^31 Vi i 
^Wj^'rtC^T 'Slti! 

snrVe <4^ fm m i 
«t<( 5|W t^-JTtsf-C'^Wsf I l%'8- 
’Tf^-csrhi'N «^nctT^ 
atc^Fi KiK I 

.4^6 ^FC? I 

'«rR^ "srff^si '»i%t’fl'c«f^ 

m i 

cfcar%ii ^tr*Tl nv c^t^ 

V I ^ iitm cif^ c«ti^ 
«lttj C«Ftt¥t^ I 

^7t^ m 'ssffsr 

I 6tsi^i -^Ftcsii—frck 
^ts -^IC^ C®t?n KK^ I *T1 <4^?^ 


^9\ 0^# 

I 'ejt^t^ f^lw 

<4i:ff^ ^t5{¥^(:»! milm ^tcf J 

’rNt?r*r'55: Pbyllobates bicolor 5itC4 

«lf^t^<!i V \ 

k 

afww c?ftc^tt ^Jtri§3 
I iV 'sitC’f'Q 'aj'^cq «f^ll 

>[N’^jtt ^ '-^its ^im) n® I 'sft'^^t^i 
CiH ‘At??! nf«?1 =11 I 

<4rf 'sit-Ftrs ci?t^, ^tc« 's^t^fif 
^f^nt^til *ll*(J ‘4T*»«tC^ Kk^ c^, 

'4cif^ Qii =iF?ii <eftir v*^t*fj ^jW^i I 

Kii I f?rii viisi^ 

3TC«r ^rt:^ fn^ u^^ri 

C^tC-^tl-4? ®t^ «f5[?RI»l '>4^ 

®f^- <451=1' VK '»ft»i»! C"rt=?tfl c^, 

■®itr*r<ittn3 =Tt?i m i ««r=i 

®tm few m file's t5 v =ii i 
>4^ ^jr$rw lf^^t=li« '<ttt»I 15 tlW 
4C5 =11, ?te^® -nl^l f^n Hi I 4^ wtsi 

«i®8^rw-Fc?'^(tew I =Ft?i«i, c<Ft=r 

wg;*itaf 5ts(^t«i »!\-ne»( fkm cwt=i 

'wf^l V 1 

w*re»! >r^<sf^ w^tu ^i ^ten? 5ft*i 
Kii to ’wpn <<tm 

1%^? Kw in*n ^ ^to 

nm 4ctf^-'ee^t9 ^i e^«i1 '•rt'«c=fi„ 



ua^n, ] 




’St’f Cf^^l I ^51*11 ^ 

?rjt^'®f9iii a?? c«n:^, f*tri?r 

^*f15 W '.<l?F «sfr*ia ^(JT fs|#» 
pyi 1 ft?(t^ 

■oftcf c^j'691 I 45^ *tt*f ’ftriii 

•T'hst? ^«af^5i ^9!ti»f^ 

I ^tr® ^t*T«rw csiii’i' ^k’p, 
isu T*nt5 ^’ftf ^fli 

'qt^«F cT'e^i ^ I cn 

•fftsu*! ?ir, ®tc^ ni*t“!}§ 


\0'\ 

Of«?r| ^!i I ^*1^1 >iHifli!v6l 

•ill f^i’T c«rr»i c^t^T ^ ^1—ijt ^ 
®j5?r c^W c¥1h '*ffi:’P i 

c^t*r jffsf ’f^*! <1!:^^ 

*itw I 

f^’ii'i fj?c^ f%l I 

=5Ni ^tsn—•rffis •rff*itt«i 
till ?rji^®f?i I ^1i;*i^^t? 

c??i5 >rtf®t>fii 511:? 
?{tf% '« ^t§?Fn fsir? 
^zim^ I cetc^pj 



^itr’T^tif “t®^irr9i3 f<^c^ ctm 

«f«ft5i^: w cetci^itsi siji *jf5 t siffit 

‘fl5| I f^’Tl'Ss '«[t?® ^1 , ^ ^ fn^ 

«thr w’Tcwt w HI? ijtHi Htc®’ft*H?i?( 

«ff%i c?f cH^sp ^9 c?c^ ?tf onr t 

^ ^ tn 








I l'<ft^r f^T? ^rtvsjf^c^ 

’fcflr ^'?i C5f«in 1 cT’ti cn:^, 

Trtr«?r cwc% c^ 

wt’tl I 

•\ 

f^sfl^sT 'srTt?ir?t?rst f%f^ ^ 

^ I m ^rr^t 

f»i:^ 's'^i ^ 

*it'«?i I 

^ 'Bi*ff^<9^ c«r:f >ff^ir 

csFtrut^^ ;»%■« ¥:'« c^tsirfc^ttsfitf^^- 

'®«i <i5^i5 

JTWf ♦ft«‘!l1 I '3®»f5 !IJt^ c^ 

nt'e?) ffs, ^ta ^fasjt*! ^f^afrrc*!?'^ i 
(ii^ c«rra^ ^ta « 

c^af fii<^ siTifi I <ii?} 

fat%a « afJTtaf^’F c^stc^ isj^l 
'<^] atf ca, *ftfK I '«r5?5it5f ajai 

ta|§ cas^r %wfa ai 
♦ftra I • 

’(f^w CTrraftt 'iif fS faa I 


uq^f faf^’SiTtcsa '^t^ «tC5fa 

^iiaifs <3rjt*j l^caa ofc^ 

b1a<?ta 5^C5 (Subcutaneous) |!:8f?F*R f^C*l 
awt ^ta ’5?:^ i 

^tca c’TNial ^tc*ta faiaa erf^ atliWWa 

('iia? fSi^(ifJfcsia ^twta ^tNa 'A'^ ) 

^5f'«5| Hiat'af^ ^t^ta (Minimum 
Lethal Dose) sratif C^Ptcaff^ t^na 

■srfs *it^c8Ft«srjt5i ^ ^fa at^sta mU i 

^aa fapai ^a «rt%a ^«i:a ’Rta 5?a i 
cifc^a 'e^caa ^^ata aai’Tt’i ai raa canta 
—-(ill fta ’f^caa capita caaa, ^ta '®a 
ca^ atatar^ i 'Sftata ajtcsa mH ^a 
’s{^ a^a I 

f^ata f*ff^^ a^ i ca^jfla « at^»}- 
c^a ‘fla firaa Iwai—asfaiaf^^ 

’ica^ ’^Ina^ ^ iS^sf’t'css ‘sr^stfa^ ^a i 
f%|?p«i «i!ga 'mm ^flF-4wc«fa 
^n^csa fa*j^sita a^^il ac^ i ’sifaa' atsita 
^rcatta ’Tt? ac«r caai ata, cac^^a 
c^H -I'-si 5i?ta cac? I 





^ 3f^7 C^tif -sfffi^t'S ^51^ 

5|1 ;at5 jqtfj^ (;ij ('^1^ 

’H '«r?^^*l fig, (iiJ|sr c'<ftii ^t»it>i5i ^’11 

CS?! I «J?|rf^?[ ?ftCi^T ^tlc'SI N'S 

>211^5?) sii^'k c*iC9i ■•111 '5jf3 

<il?I“x '£f«irif 'IK-^T 'S'$ c^, 

W-f'^tt "am -vfl 

^1 wi^ 

C^t=! ®1'^T ?)1 

Sl-lfil ^f=6>]J^- I ^jC<I 

SI® <1 sff'-atf^^i? 

^ftsfiS'e ■fifBsisr 

I i?^c®i ^T*itc?^i| '«ftifti;:s- 

s^f® ?^C*I?r «lC1ICfi, ’SfUsf? 

«itsi^ii ?itf^ 5(1 ^1 ^t«ti m< 5(5 I -sr^r® 5tc55 
c®i '«)5ittJj c^tiifcs? fsi^i:>i51 
C®rei5 'BT^^ 3Tt’t5«fsiT*l 
^»1!(t5, 'e Wt«5 C®t»i5 m- 

55tC?5 ^»15Tt5 '« 

^fsf® sitait^ 5(5 fV ? 

fif'(|C5tt^5 ^q5ft5 C-IC5t«= C>r§1 

58irfi^ i5C(?i I ®C5 <i}^ ,®<ift5-f«i® 

^5^ '5I5;n'r« 5'^t5J5 515] ^itC^f, 5f5' 

mrk f^ii«rf® c®c»i5 s»i5rt5 

C(^5 C5% ^515 «rf*n!1 1%C5^51 

cwt^ 3rt ^T5 ^*nf w 55t^?itn ^f«i 


5!«wcn—.?5p55f^ 5i®l5 ^r^'e 

Tk5 «iF* »I^T»]) I »ff5 'il5>'j1 f5C»*!5 
5n» ^FeSf cm ‘i!5«. 5C5T— 

«r'55|S f'l'V'tC'?^ ;?C5i'f:-r5'5/|5 ^t5 

c-i'iifi cm «'csii 5;5r®; ^«ii- 

^--Ifitt! i>km f5:-f5-^;5?'X5I I 55f®? 

‘ii5 C5, fl>f f-IS'-i C5C5! 

5«irs ■■§t^6’l 'S{3i-^?I 

5lhl5 I 

f f'^si ,ii.-<i>i-^i;j?^ ST-irFl^ f¥, 

®i c\r"i\ 5t5 a, 5Tf5t5r's 

>if5rc5C5 (Synthetic detergents) 

•SjsT 5-t5 5tif I <5^ 55C55 

5i>r!5f-(5i «c5i5 5ff®n5 wen 

^C55 c^'-^ «('^® '^5 I '^wn 

5C5T 5(;5C^ f¥5r5«1 ^TteiC^t?»1, 

®Tf’!f*i'«*1, <i dtf515TfV 

( Derivatives ' 'il5*;, 5’ft5 (^’511(5 (rlormo* 
logues) I n5Ftm5 ‘-(PC^-^irs wf=(f5r51 fsffiiC5« 
( SfDT*-!®: '^Tt? 5J5^-S ) nf55t5 

5ff®5d ^t^t5 ^5r ^tf^r5 f?in 5tC5^ ; C^sisf— 

(^t«rf55r ®Jtf51^5f I 

■^5tf5«, C^PiS&FR, f5'<l1^«1 
(;<i-*(>5^i^^i C^JICWtCTlJ, OT^F“lf®!?r^(S, 
«iJteiC5ft?si—^SC55 5tai1 

«ft5 5T5nf55l5 i ®5It5T C55r®t»lf®l^tl® 

■i!C5(5tr5 ?t5i;?5T- 

^f5fS 5^5) «5W®5 1 C553^t|51 'B|Jt91C¥t^ 

45t5r®: ^5t»Tt5 n\ «5Jl»K:5ft(?9i-ft(f(5r ?{9tt5if 

artwprn 5T55^ 1 







[ ^1-r 


C*lt^T^f§ ?13!C'® cMz^, f f^5? 

w. r.ni^ Wir^i 1 

^^■tftf5‘^ 

nr® ; c=T*in—i 
THif^ 'fl^fs ?i:ni~-5rTrf%r^ff^cnti? i ^r^i 
nrft^f^N wrr< n'nsff^ 

^w^im nto nr® i ^gsii-n b^o. 
n?t c'itr’f’ i?n 

®5iT^^r??f 5ir«(T nN’Hf 

5T^r3 b». - n^rr?i i 

c^ sir XT 

nl n’5S^5 (Essential) C®?! C«ir^ 
'Sff^it^ ntftr^T ntnxT xi -sit^atx i 
'®f'^!^i nsfi-nf^x^si^n 
fxfn^ Ssinfn^ i^xm^r^a n^n 

'nxtn ^?ir® ^rxr^ 4n=T'e 
?rs? 's «itxi?silsi‘#tn ?ri^« ‘^tf^^rxr i 
fxxrx ^■nnf's^ n^tT^ 

tox«i xtai, ^1 «i^®^^Tsrn 
§s® x?r‘fii ^'Q^tx c«i%^ isrxjg 
'sf^filfif® (Odorous principle) 

^tri 'sitnrn^tn ¥?ir® ^txx ^.rtf-- 
’BirsiN nfl^tntr^ ®rr'f^ -nff® « 
’^fn fBfe® ¥?ii ’xfr^ I 
'«ifxft<r“iw xsfri^ 

rixfr^ cx, ^i^tx" ^j^iixlsr r®n «in^1 
^^K-f^^frnn ^f®-nr^5i ■■^ln«i ^r*ii 

n^ii- 

^t?i I ^r«f?i »tsi'e spsi I <2fff® CTffr \% 
fji^trn^f siw to(t ^tn 

'siTt^t^ ^r? f?it«r f^nri|=r \ «nFf®- 

^«vn fAi^ nt^'9 f^xstnsT =^«r® 


?tsf nfr=? nt^^ 'srf® b«<»* sntif i 
«iTnT if^T fe’ir^ c=Tsi^t^ 

«iTtf%rfe'5 fti*r fitf® nt^'^s «£i?f ®nto ^*i \ 

c’tl^fn c®r^i* n®^T)i 8« ^tn 

|«(t|9i ^Tt^ir^t^n I '»frf^- 

sffii 8»- isnt? «rf« nt^s i n’pt'^gr^ 

^,5fr^ =TTX9tTirxinT fspsit^n wm- 

c 

rx^t^r^i^ ^ni nl^® «rf® c**ir¥ b-4* 

I 4nsi nnfs® ®Ttf^1^si birT • 
nNtw xt'Wtm i srfsi f^n 

40. ®i?itiji sffvs nt^® I ®itf^f5i^ 

xs^itr^S'i spcn «f«i5i -nxf®® 

®Ttf^fncsi^ ^rnj^ n^l'rna casp ! 

=5.r’f<i fxxn, nr'f® 
c^tii^rsi x^r*! U I -nnw®-. citf^r^rii ®Tlf^^i 
<0jX3rn^ fx^ii*! ^nntii i 

“csifm^ta ^vftf5«. 

;^s(:qt5rx ^si*i x^ra =«ttr-f cx% ®|?j| 
n*n5%cn '^'stn cxr^ 

sfn^Tart^ ^rw -sixf^® n^r®tnfa 
Pachuca cnc-? • Guitterrez 

Zamora Papantla-ci|?l W f?a ^nC® 
^ I fr»ii c^nts ®jtf^ni n*lsi 

(Bean) '5l^r“l<l i n3X^ 'Bitfe fif^ 

Teziutland uix^ San Jose Acetano oTPl^ 
Puebla iitr^wr^ ®jtf%ni ^«^niTfST’?tf) 

'Q nrti^'f^rl^trsfi iTf?® 

^ifEXtf^® i” 

^nra f=Tx?inl@ bsav ^it^5 <ii^srtai 

csif%r^i c^r-r^ 'snTm ^U ^Ttn^«tr«i 

csi%^t^ ^ <a=T*> 

® jrni;< »rt=n f^fnn 
nt^® ^cn 'xrtisftn ¥?rl 
(f^tf w 







?t5n 5^fti:®f9 ^Ttntc?i 

Totonaco Indian-C?? 1 

>5^ ^7tf^*fl C^ 'S^ ‘«ltC>ir5-‘5t5 ’Slf* f^5 

=15, 

^tf5^ >55 'Sff?! ^5?!=( I 

f>f5it5[ 5>"51 C’M C5, 5T‘l’it=1C=f<l Wti 
'»fT5'f? si’T'srt^ 51 5i:5 55 N t 

■’«lt5 Bf5-«ir5t'T «Fi:5| ‘<1 5715 C^5 ? 
^'^(:5^C'9 ^r55 JF'5r5 5C5i:^—n5>g ^'5^ 
f!?=l (It was roses, roses, all 
the way) I y?l«t(:5 C!i^r.<n C^f^l 5fC5“ 
c5Wn >jf«1-'Sir® 5Nf5«f iJfPI, 51 55?r^5^' 
5WC5 ^-^S)^fo^ C“lfa1 555 4C5 5(5^C5 I 
<ilt^f(:5t ®t5 Ct5 ? 5® 5’PC55 allS'ltn 

5C5Cf—C’ft^rn, nf5f*I5f5 
C^hW, C5® C5h'Sf, C5f®7 f^‘ Rose 

Damascin «r1?:5l 5S? I 5*11 5f??11 

vsfm 41-C'5T5' ^^5f5C“l5 

« ^5ftlr 5C5Cf, C555 5C5C^. ?;lt55 5CS5 
'S «ft^ti:55 <5fC«'T I 

C5l%C-*Fl5 |^5li:*11 (Linaloe wood) >i)5t 
cgf^c«15 C5t«f f<^5r^fn ^jr#lf5C55 ?;5r 
f^e«| ; >91 f5 ®55 ^sf5 575 51 ’iCvBne'l, 
>555 ^g[®5 ^C^IT 5’Caf5'® 1^57?!^ 

^t<35l 5^5 I ( >5i§ « C'f 75 ^CC5i 

^t55r5 ^’ff5?7^ ) C5i:5‘' ♦T7«51 C5'® 
f^5Tf^»1 >srjtfJTC^ I ^:5 ^5S ^7ntC55 Shiu 
C^?t ^5t^C«15 «rr«t5tfn^t53fI5J 
fh?t5 I "55^5 >g| C"7l57's: fei5t91?l C5t5*' >27^® 
45l5t^l§ C5lf' ■■^®5i^1 
(Physical >g5<^ Organoleptic 
) I 

ffai^ ’5’15i :g5J5tf-f C5«7t5 
!¥55<5t5 ^C5 c:5 C5ft5 ^[5t 

ISIJ'9 '>5t55f C5^l JIU«5H5 5'I»1 


^557 C«W5 ^'«>5755 C5 >il?:5f5ti:5 

f’RStt?, >555 ^7‘@ f5®t^^ f55^1l 

f^5t61i:<15 C5\s!C« (57# ^vb 1 '«l'55l Fcmellc 
Bois de Rose ) '^?lf5i-f5^7% '®1Q75 C5C^' 

*175 f555i® 55(15 (VfWII 5t5 ; 

551-^15#-. '‘!5’s I |i5rs^5»1 '55(51 

^f«(5tH7®15i;^!5>'^(^-U 5l5'Wr5 >[(# 

95 f5 I '^(@5515 ^7(515 ^■(»15 

5V11^, f5?7?r'l55 ’^1('1 f^(5f55t5 ('®C»15 

"51-95, #t»r5 c'^im '*1757?, 

5t57’7i’?7(5 *'=1'h, |‘>?tr- 'j:(55 5'=>15(^!F'g, 
5fvflt^(-f5 f|!7( s975 5*f t'*ltr5' £7frs5 '^557 
'®7 q 7(55 -giifk-f I -sfrsr f55rf'® ilfT 

(Grasse) '*m?r5 (Mimosa) 

>ili?5t(5 Idlewild f55t5 5*1?5 C5(<P Pl^- 
| 5 # £l5'‘f5'’t5 (5fSf ( 5t5 Grand Central 
Palace; -sff® pF^fFtfsC® r5(5 57'«51 

^5 I ^5555 >155 ^7C’7 5«i575 

5'>« >il5^ (5^Pi (5 f5'5 ?{*7^ ^STN ^5(5 
(71^ fW5| 5^51 5^5 1 '5«7C5 (>1- 

'9plC<F ®l#1 '« 5i5(® >ft5T5® (bIi 

■<F51 ^71 I 

-155 5f>ll5f5C^5 5l(5t(@5 

5^51 CSl^l, >15jl5®^7(5>5C55 C5t# 

5^5511 9;5—'®51 9(51 f-l|C555, f#C5f555, 
f5r5l5 I Pl§(555 S (555^775' (5^-(5‘T75 
C<S5 ) >^1(55 I Pi5tC55 '*{^5 

2R;57#ft5 ^(51 (555'17PT >55^ (555 

51 Cm^ C''a(<1 '®1 ^t?l 573575 57(5*' I C^5# 
ptia f»ytf 55 ->g >itan(«i pfStsfi 515^75 555^111 
f^^7r55 971:5511 5^H h 7^7C>5 Pfc^ 

^(55 5^5755? iFfiil5 f«157«^«^ «=gc^ij 

'Ilf® I 

>357(5 *55%? Cl, f37f975t# 37^C«5C«i ^ffl 
P!87 51fCn >77l»lT ei7® 1(? «f’3r55% 



I 

(Ester) «f5i'!['r5i <ttf®r< '®?tC5lt=? 

c'T^c^ cnc^!:^' i 

^ i ;g'nT''a ^'^>1 

^ck^'"-5C‘f'si <ti:?it^ 'srt«i«f-i 

^Tf»li'^?i f-Hlfsi^ c^’^t*!- 

-^1 v'.itiiR^ (Ocnanthic) 

5ff®. ■*U?c’il-'&i’i':5{t^, ®iTkF&- 

511 '®ijt«?ir®?’t^® c-9, aiTf^f®- 

5,1 C-IO, fic-'Jilsi 

nNi-'sft'ic^-ft^’.fktR '<1 'siit^if®- 
c-14, ( •'«i*r« 

Peach Aldehyde <!«11 ^lll 

) I 

f«icy "Slitl 

C^r, 'l=lf?'*1>1‘i!a f<1W^'( 'SJC'I^'I 
®*ti1 1 

(Olfactory)Hr*) =5f5>T'fJ1'3!f"i 

I 5i|3j >4^ Shi 

*511 iJlfi-fl P.Vi ^KHT?) 

»{f(}^ I f5!>^ : ’silHa "^W) 

>*15S'<F?l1 ^5^ '5hl 'Sl^l^'!'. 

^#1*1 i •'55t?i4' stfiSN 

•^1 ig«>*1t'WiH<|>fll i'Sftii TSif6^ C^', 

*;54?p?!i liS' '^K 

'st^i^i fi(f44tc^f c?j^*f(:5Ef{^ir ^^^'« ’ftc^ I 
c4ir^tt'?i '«itlcjn-^t¥9«i 

C445t Iil5p fvrc^ ’«tsf f?C4f 

4J4?H 4C¥i:i? i 
C>T CTC^I 'ficrtl Tsqft^l 4S£11^|B 
4TC'»14 ^*14 ^4- 
4F41S I 

* 

;s<)tf«r?i "^r»it^f*i-<F 


i >in H »i^<ryi 

^2rfsi?rt»tj -t4f 41 f^sc4^:ini ^f»i-^9rtt'na 

4tr4r 9f^i4, (44ti:4f •■&' «t*i 

'S{4if4?i 'ed <i5i:n-4iJf- 

’TC^;, C44TC4 4144 414 "Itf^ C4 

-irf« "'jfc^p 414 J2(^?h' '9 f4air^® 4C4 I 

^•444 V'4| C1?1^ 4^14 «14%vS P.U 

£l5f54t?f4 '£lf^k4'®r«1 ^aPi4 C»{^ 

CJU’frC*) ■®lt(:?»[?>«| 4n 4114 I >5-444 4H- 
^141 nf4Vr“f44tC^ 4T44t4H Jp^l- 

’lf44'i^4%.^ C^ll^^sj''HH 44T fJftH 
‘fk-n 4« 44C44 ■■^f4^ 9 ^4t>( 

4!f>i4t'®T58r4 '£fC4-f 4H I ^fC^P 4^T4 

nr® n('®4r«i%4 4snff^i!i 
?Wff&4 C4f&H4 vf®4®Tf4 >54" <H‘‘j;WSi1 
^’^^4141 ntc’n^ i >55rk4^ 

C'i.) 4ir3S4 ^'5.44, 4?^ ^nicnt 

f4f4S 4C4(:? I 

f41 >5® 44tC4n, >5® >5* 

44[HrC?t<l f4 ? S:'?4K4 ^44 

'ft't444f3jf4 >f4'rn C'-<k4 ‘C4|41 fsf44l 4>S?-4T4 
’?B41 4Tn 4« 441:44 ?fl4i 4t44 'Q 

*^T« «n:4ti^4, sk44 
f4^Ht4 >5^ 4444H, SC^ltn I 

®|47—4ns: n44>lB fnfns si ^cni— 

(:>) Journal Ainetican Orl Chemists’ 
Society ; 8» ; 4tB’, >»^'5 

(^) Dodge & Olcott News 
Dodge & Olcott Inc. 

180, Varick Street, New York 

U, N Y. 

April— May, 1931 

■ oj N. V. Chemical Works 

BOECHOUT, 1949 

(a) “50 years Polack & Schwarz” * 

(1889—1939) 

An Interview in perfume, colour 
and taste by JAN FEITH. 





9C9\ 

f^f^I '«ivc"f sit^s|?fT^ C^ 

r^^ll r.tjtM- 

^tr-n ^ffl 55rfe<?pi[ fii'«?i ^pn i 

'«flm >[(:!? fsjst*! ■^c^ i 

«l*fiif«“. ^C’fl ?ft«?I C^^i:*! ^T’3I<'^ 

ft^Mt?} 3^5«?r <PCT^ ^tt«<i 3IW 

i ; = . Vjti^ b(-9{ 3j|| 

^'c* niw I b^*i •^1 Biic-?! ■& 

«)C5?'^ «t^ ’fr® I (111 

<i?P»[ ’5lCW‘*!i( =5^ 55, TtN 

«rfc^i( '®|*>|-^ («?;:-[ sfCc^^j ?J|?I I 

ifc^T «fr^ «t6i 5pa 
i?i I (sffi! «rti:'®5 

I (ill '»ti(1 5!i, 

?i3T'©1^5[ f»i“!i:D 'I fa (^1^* 

*f5^ 'sjf^’si^i 

m B^i ~<] ciwtf^'ft^ 1>c5 attf^'vs 

I 

=Ji « *ff% 

a nf^5itt*i'2(5ftfrvs ?Fa, 
c^l nf^*itr*t 5j[5®f 511 

a’f^ 'fli «f5Tt3r«ffl 
?pa I «i3i-aji}j^ Btn ’Bi'Wir 
3ft?pp 5>r f^:*fm‘f'e ’ft^'KT 1 

iivs I c®*if^ 'Sica «ia5ft^ 
<«mtf3'$ jfr? siof ^ia'€ 


«it5f'>s m sftwi 5:i?( 

’ll ^■fsl'P C’ft-T =5fiia 

^f'sf^^ fjil 'ai'^51 «ica'^ '«f;i:»I ■sft’S 

■sj'5r>}ii i?f 5c?! f^^ri 

c^fi ^si-c*t <t5i ’ll iijt <iftt?i-^ 

^ai^sj?{f 5 ?;[if I <p?f;? 

'sic^l’tBfC'i^ ''^c^'o (ill I (iiair^a 

(Sisia< ^»i5 <i| f*r<PC^ Vrf^*! f^c^f^i*! 
^flcn?* ’lf’l&fc*ia ^^'■|■sJ■'®aJ'9 (ill 

I 'ill ■'61’iTfi >fC8i' >fc» c*fil 

5?1, 'sia^lT^tl sit«fT ^t'a) 5-<flt5W 
■^ln I *if*5’i^ (iK° 'Sfsa^ ?f>T<arff«f«i?i 
5^ I ’-ill ^i-i^l ds\i9\ 

wca^ C'Pi’iT ’si^af nB'-T '« f^ffiia^ 

515 ^fa I 

yqf^Tc^ 5i?f55 5^£;3f 'Sfs^r«?tj:« 
bm nc^ I c>rl Bfc’f iTaT 

®ta '—55 5»ia5 'Sft^ta, 'Sf«f5i 5r»i?r 

«it^rc5 “(ft5 r^a' cr^ jp-a a? 1 

fen^'9-^ta Btn (ill 55^5 «r5*|i 

5t5l 5lt5t5*f^: c^t^*f1^, ctBj^ 
c^Vn], (ill I’psi «icl 5il I 

nfwQ tts f^C'^w ^fol (8101 

Bf^i^s 55 5ii, («| fljrta 

f5f|’iW’iT nti51 

’»ftr5 I (i!¥ "it5 IJSTBt^Sf ’Tflrg 
(ittw I (<ia5 5T,i?rr5wl ^tCTRi 

f 

3T5«t»j5i } f%^f ^’^wr cit^ 





^>8 

■•?l?[ I srjfiKCST 

’iJN- 

^r*l"« 51 ^vi-<(1 «fc'-^“f ‘^Cil I 

b'h' 41)!:^ c"!^!'^ 

^nctf; ^rc»rnf<:*f^ *if^tti?i3- 
OTH—W6@stI, ^^1, 
a '«fr< Ffn -ftta 

'9ti) ■« 

"?f®tr44' >ICf ¥cq'« 'it^ 

Ffn f^^fS'4) I till 

'SIB 4t?[ F:«1 

-ej^C-r (Sphincter) 1^4 f^^fil®^rC=T ’I?! 
b-9!c« 9ftr4 I *iftsiM ( ^tn =«(rfe*^ ) 
v5?!i?i «rt'e^t^ ^TcirfFCHa ^f'si f»i1^i^^ 

«.-«* sja ®ifC4 I f4i 5HtCF 

jfr^rFCHif ?f<f I 

^ft^tciss (ill ?^r« 'irrn i 

c'4(:4' ’flw 

fH'!»a 4c^r vfl| i 

fHp^trC^r^ 4t<^ ^t4’Si4l4 3!C5ff5JT 

^tCf ^f'3t4 f^Hl 

?t*ft? ’fiFtUS C^rvS cmi, '»ltil 

'Sis^t% a^J^rfFC^T^ ?C?I ^TfSC^'nt'F- 
f^riT 4t*}l C'f'efI I Wt^i:<5 

C4t^T 4t-^C«l 41 ?Srl44 ilC’fS 

'«itf447 '*rtf^ ^C'« «r^{44i 154 1 

Ii|*t51 tt-a «13S C»iJ4 f4C?1 

’ftc^ I sf4^t^4 4^, C^TliS^- 

4W 41 nf44t«:*1 f^fW4 44S ^Bfsil 

fW ff m 4t4 I >{CW »{t«f *rt4“ 


C b'in 4^, 8<f Ji^«rji 

4aT^444'8 414 j ‘fli - 

t®tC5i4 441 «lt4 C4^ nf4S(tl*f 'SfC® 

ntC4 41 I ^J?fC34 ^ntf®4t4 

'Sf^C"! ^41 4f5ff^-r'Sf?1 ^CS? '«f3i- 

41% ■«(r4« ^ 4C4 cnc^ ^14?^?% 

‘4t«^' Fi?lC\§ '44 n '«lf®f4^ 

4l>iit4 5t^C§fr?ftf44> '«[irf4[C®4 aT^''*tK 

4| '^■■® (Ulcer) '41:4 41 I 

^ICS f44t4C*14 'SIHT4 C4^ 413114 f1^- 

'Sf1% 4 ('3 4t4 <i4 f4t^ '!^C'®4 ^n4'l4 41 

5C4 541 iif%4 ^<yta ^«f1 

(Extracted) (a4ct 14114:114 4l44' i?:^l4 

■21:414 ■^:4Q 41^=?% ■Slfvs 4i:f1b-4 *44^ 'Slf« 

4*4*1 44i ^41 4S4 ?.C4:5£ I 4l4>'^^tl 'Q 

44*4:44 *5i:'^ ■ii|^1:< 4514^)1 ^:4 1 

41® '4341% 44J fvf:!l f%^l:4 444^ 

^5—C4f44 ^lf4^ C4 f*54:4 ^1 4'® :44 «, 

41® lil^ 41^4 C^14 4*:4 c 4\^1:4 C4l 

4l®3rlC41I (Bolus) 414:44 *81^:4 'S15i:4^ 

«r4rf^'* '54^ ®14 f4i:44 «In:4 '^1 

4fr6^9 ^'4 I 4Tl4l4^l '4'9 444^1:4 

4?:^ 4'i I '«fl4l4 1:4t4 4:*®, 41® '« 44 

fs:i^:?4 «i:4^ ■«f:^84 '«i^’*f :4:4f '^isf 

'Sf^:-! 4141 ^^*ft4*11« ^4, ^14*1 4’?:4t 

C4?:<tCI?4 C4, 44 isirq? %4 *©1:4, '»1<K 

WC44 Cb':4 i ^44 f4r, 44’!? «{3i4l^ 

41 v5r4 C4*l4 4si^«t :¥:& CW4 ^t'Q 

c^:4l 4f:<F. ^:4 4l4 4i i 

'81:514 4:?1^4-<£r4t4:*f4 ‘^t'5lf44F 

1 C^ 4f« 4'‘44l^ '|??:54 f^4f 

<;44t4 C4:^ *1114 fw:^ I 'BI354t4*1:¥ 

^:4 C^4:4'e *814 ^l^lfl'-if Polarity 

* 

41 4I ?54 41 I 4^1^ ®1\'Sl4 C^ 

f^:4'Q 'fl4 4Tf^af4 ^ 41 I '*Sl4l4 ^1014 
^4C44 4{f5-£r:4t:’f 5* t4^ m 



fWt«l ’tf^ '%5? f 


f^li^*l 'si^CH (Rectum) ^tsil^ 
nf?i5(t*i ®fei cFt^fi*i ^1 f»r=^ 

^ fw 

i 

^Si«-ao jRffji?! C^, 

'Sff^ip|f»f «ft%3 '^m 

« c’f 

'8i*;c"ft u£i^s 5?tcF< 

’^t?r, 5t''»ir'® «itc^ I 

sTtW^fl'itif (Irritability) ^\l^- 

I ’Ti:5ff6si'€ 

55? un=?«- fsifeia '«r-'r“i'< 
f^r'<f?fr^5'Q 'ill f«?i«*f cvr«ii 5?f5i I 

^;5ffra 3^5} f^5t%l'i| Clf^H 

". (^) »l« 5lfC“!^ ftrc-t 

’ff® i 'iW ¥Cq ’!ff^5l?r f<J®t^W >t55^ 
^ 1 t I (5t) Peristaltic rush 5?1 '^t'S- 

^«jfc*'t a'W 

Ca^ (rt)nus waves) I 

«ft%^ '®ii3 ‘ill ?aj»? nf^ far«i simtif 

TTi^ I Jp^tni 'Sfcs 

tg^Sf-'Stf^'S ^t'S^il m I ‘Si'®#! 

f?fa—C’^fw cm 

^Cft5C=f^ «fta^ I Peristaltic 

rush 'ii^fc^ ¥fw sfra—^csa c’l^'Kaa 

5»tc^ '51'^^a "*11^ 

«ja*jtfj^ ^'hia^'Q c^il ‘ii’^l ^Tc^ liif^n 

K91 fwi:^ I ^tfs^ 

fic? (ilfif^^I ’Itra> ’®II’f’5ff^ 

<rt® m ’I'l •ftc?! m \ 


%>e 

'6 51 wa ‘ill 

i^r'® nrca ai fanat^ b^H's ntca i 
^ 3 f ’«‘595fi:aa c'a fl sphincteijS 
cJfiSi:'-® al -'sta cafls? ^ta?:*l 

a fa [ 'Sta nfaaka ^iikga 5it?.>rH% 
^c^tbs? '^^ ai cac® ntca ai 
?fv!i nka i ‘iil 'sia'^fa 
^'Sf>ia 'ika ill! «iTfr*ifQ^tlf§^ 

mo\ ^ral ‘fl-a-fa w* afa—fac-ta^s; 

!:af%a c^csr i <51 '« 

’?!?)(«(•a'®f”’i «!i:55a ^^^\ cac^ asic^ia 
fao cafaca 'sitt^ I ■'Sina'fi:^ ^caTfesika 
<£r»Tt5 •11^'® fa^i'^'S 5F<^ c^T^i ats 

-iia^ sstf'-sf^-i^jfei «?n^tf« «?rs!^ cac’f 

"fisrcaa aaj fra sale's i 

^aaiacaa cm ala i ^(^fesa aarkt-i 
■sfvff^ (Enteritis) aaa 'iia“ ■'Sa^i 
4?l-| cm a fa i 

ic^if^caa «t‘«ata‘ia5tw 
^sraa bkna wi caarHa>ia afNan%« 
^ta I' «ta ak?i ‘ill ^^C"ia 
‘iiai?^) wfsa spca af'Qafa <iias- 
aaa, '^^^'ifz^ c?ptk«a5i cm\ ala i 
r^is^kn «JS( -itafaacs 

a I allcaa fw ) 

’g.Hta a®53?«pf?|-a --gflia w ‘ill a*5si 5i:« 
ntra I 

ak^a aca] aws nfa5it*i ca% 

'^fa^csi'S ‘Si aifi? ai fanft^- 

giat wisii air®-sTM-ifa I "aitala arpii^af 

»Taa wt^a cafki 

« 

f^at^^'^st '«isr -«}t]:n car® 

ca^n ata i <iia w aaa ai ^a»i c«f ik^ 
c?:w 1 TO ai «rtf 



SStST'S 




’^’5 ^i:?i ^1 c?fR?r 

’I'f^ I <iic^ Sea¬ 
sickness Air-sickriess I 

4C^-f ^Cil’ ^nCHil 

«FCir I ^«fc«r 

•Blfisit^rt (ilin I 

^?r, c^N a 

<1 ^*ic^g tftil cvf^i ^t¥, '«icii^ 

3TC«!ft&st 'SI I 

^1 «raift^ii 

5T1,^<S!, £f«fr^‘-s; 

>r^^r5 I 

•^la •'®f^i ’(trail f-R^fscs 

^irc’r I ^1? >]KnT'^ cnhi 

■'^'rc^ 5?c^t5J( f I «i3i^T'n1i( 

?tTnf^^OT 'ii'i >tc^r&‘^r^ 

>i}3!5( '^m c^, ’ji?-'® ■^zm 

C^fi? '5(^*1 fejr? f’la 5i^ 

5(11 ’«i%3?i:si^ «[-stc^ ^1 f^c^ptfgsr «rc5tj?i5 

4 

C«lt6^ ^1F ^C'® ntCU I 


^^Tfcssi JTi^tPsr ^afti^a ^^isit? '=(!« 
’Ttc^si 9f^H ^z?f ^tc« <Jin fern 

f^ci fk^ >iitnc? I f^r=f ’iit^ 
cn8 W^^ (Ileum) C’TC’F 
^tzn (Caecum) «fC^C“ril *PS 

i(nTK»f c’tc^ ’ft'®f!fc-t^ ^\i[ 

<iifna ’Tf? I T^z^^ «f«fsf «ft'5J isr^c^Tii 
JTCSf yfc^sf '«r«rnf®> =5^ I 
5fs(!! 'Sfr^^itc-r^ »(»(^Ttf’r?( ’sit?!® 

f’l I sisi'sjtc’rsl ■*f*(9 ’T*!^ 

3TIBF nf^'ST^ ^ 511— ~^ZM "ai''"!^ 

?5[ I f»*( ffri? >(»(i 

«j?i Mfi(5(fc«i c’lc^ I m nf^siM 

5K, ’ifililh’irar^iw 
C-IJJ ■•st’-f -^TC? ^5}t 9^ I 

csf't^i'n <f^?rc=5 »ic^^ nfit'sj's^ 

5jt?f >^i:*? 511 

sf^i^tcuiJ '<*ti:^ 'sir^t^ ^^13 c'<c^ ’ft^i- 

?it“i5i -iic^! *2i<'-¥cu’ 

■^ci I C3pt?it:nii *15 ^zn^ c^’T ^f?5i 

5(1 z^U ^tn*! C5it 'urs 

^5i?tK C3ft9it^ !irj5|?tri(ir'« c^pT^i ’Pt?i*l c^it i 





^ifvt ^rc^t< fifitt?? 

¥ptr—^fq—»it's, iitc): 

^f>T '?rt'S ! f4"^ o5s<fi? cif^TVI 

'sfi'pr '«rfs(^i f*p ^^«J^i'S c^m ctfc«rf% ^.’], 
f^ ^r^*{R, f? fsiC^N—3Ti»r^ 'Sflsiill MR 
«ftt J* 'Sf^’® MiR -«!(*!'ll 

«rtl CM, ’l<fs “MCM 

M1 f^ Mt>i ^f5[^1 Rltll C^CM I 
'i)« CM, ’fM* ?rf*lTM MtM 

«rtMMl «rr^ Ml 3!C?f CM nlCMfsf ^CM MTf>', '»tM'« 
CM-'R Msr* cm# I <fR«l 

f^s;Ml M'R CMC^ fe'5v*1ir 

^MC^ti^l' 'SfMtMtCR MR-'MMM C^^- 

CiMt^ ?PMC'« <1ICM, ^MCMM CRM 

5ftM RM'« '«?tMM1 =®l ntfM Ml I 

CMs^TM ^nrCM fMf^ -f^MI- 
Ml MSMC*i 

M« ^tCMCM*’ '®rtMMl -sii^M M^MC^ 

ntf? Ml I ^tMMI CM 

"Mtt, ^1 ^M^tM 'BltMtCW? 

'SpftM MMJC^ C?^ CMCMf fMSM?^ MfMtM 

Mf^lMT MSCM '«l^ C’PlM ^*nM>UM 

«rftM Ml I 'fMCWt#! 

fMMCM CM fMC-IM M'M^I C?M| Ml‘M'-'S|tMfCMM 
^1 CM# I «r|sifCSfM <ii# !^-C@*-?M 

^tMMI ’T«F«1 'SfT^M C^FtM C^TmISm 
fsF^MI MM Mt#, Ml MM MtMl 'SrTC^M MR Ml 
nt^*rf»n CMl’F ^M*|M CMTfM C¥tM mi 


f^MlR '’R*! MffM Pfi'Ml TstRM# ^9-?l 

C'l’VlCfl ^itMlCi^M ^nCMl% M{'S- 
vRMJ ’tfg*! '■ <T'fM ! 

■MRrCMM C^rii^CMM M'.’li'M MfM^l 

a-CMf'S?*! I C4M Ml, ®{NTCMM C?? 
mIcmm -fic?? JiffV'ti 'spM pM^fMCMM 
C-'SrilSM iMC-i>l«TC'l ■■ZTCMI'W'^M I MR fMRI 
MHR MflB CMC^ f<CnM 

lMC*fM ^’liwtM M”‘5T? M^TM ■'^srC'fM CMCl^ CMMM 
SfrCiM C'SrTl^M '2}^ 9 M5CM—-srtMM} ^1 
nlfM Ml I vgMC^i'^^ 4‘lM5rl ^iR Ml fl^l- 

nRl CMCM ilRM C^rJ^ CMMM C^TtiSCMM 

M>1:M—CM CMCM-'^ ^fMMl I =FtW# 

’SftMtlMM '2fC?lti^Ml5 C^tiSCMM ^ftM-CMC? 

C'SllfSM R>-<M1 CM^^ 

’Tf^S t^lfSMCMs MI'S f^MtCM 

isrs?*! MFMc^ ??M I '-sf^ c-2rri§M# mm, siRrm 
^CMF^R cm mm JCMTM 

CMMM—c^? <s «r#Mf5^f®TM n»N, cr-^Piq 
' ajlMM! s?(C'«M MR f<F4'<] '^R# §nM 

CMCM^ 5TnST? M^CM Mtf% I 

M>'ti:’^# RM1 MiM CM, C"(M fMpOM 
MfCM'M 'SnM# ■SliMfCMM ^TMMMRM ! 

-^CM MtM Mi CMC^e CM# MfC^TM# 

JMjrfif «rf'*ITRM Ml CMCM ^''IIM cm# 1 
-^tMill fMCSfCM? sj^^rs "stMtl MSfCMMf 
P^fMMC^ 4fsJ—r<P^ ^TMI CM 

Jfv^J >f i]# ^ifWTM MM—'•MtMMI C«CM 

CffM M1I MtlMM M* 

• 

M5tf^C®^Ta C51CM CMfM J <<# CM?^# 





^ sl 'stf^ 

c'-ifST, ^Wm ■5(tr^'«ti:^3'6 mi ^i-~ 

«ft^i ^’c¥iiS *51?:^ ■«itc’T v?fw sf-jf I sTrtJTfi 

«f^si i 

^"iv*;i—fijigi 'irc*i'^ 

«r*ir5i^'^iif!; ’itc3 '^11 c^i 

yf^si «|f®^i5i »lf<|^?It»t'e ^ftCJfil ffi9f1 

I «is/f>frp ?>ig-8 

c^^lil ^C«1'2ftf ^'flS C<Mf§ 

I -Sffr;' ^li:^ 

C«IWN5t?l1 ^t?I S^C’i'e 

c'scjf c<?t^ I c'scjj 

c^c^l W1 »lfff’'f'Q #tw^ 5iri5’1*51?f ?[ni 

^t?)i cif*!-ci?“ft'5r?i ^c*?] m '3=?*- 

I 15t^l 

^ ’icfe I vj w i (:jt«i pi ^ 

CT’'C»f‘St 

^ftusfu 'Sffrijftf tg >Tr5f 

I 

'BrNt?:'T?f -?fr5 <.*1^ 

^T’f ’iili>t!i ^Ni «if6§ipf« I (iijtf!) iic*<i 
f^f^5v*;1 ^ii -Pifb3ij Ckr’II I 

'Sft^Sf'tei «f1?f Ji® Plfe? 

'itJ! cff^rrs ^t'«?ti *115 I f<if»? vrrfjji 

5151 C'^si^l nt^’9 =11 '<T.f)[8t« 

'5{ps 5lNlii!«l I 5!i5KtC=f <«tfc^ <5^15 ^’tfel, 
'Sit-a w V&''tlgt5 sttcfe ills 
?PC?r tf*l I *Tf^5T5 fei ^5 

cw fa?, ("Tisipi *?< 'Q I 5it5tii'i^: 

* 

(flR^ Cflt 5t'®tPT5 


ltr^5 5i:®i 

*P5i5t3 ^C9r xim o$*i=i W ^1 
>2fnfi^=( v( =111 

’l*!, *(t=i, 5tf?i, «f'?f^ii 'ftmc’p 
3Tt«ft5‘f<s; =11 —5^'®: 

®t5l ^t»i—y!i={=i f¥, 

qf*| 8 i*|<f£|-<^-f 5 I ^tc= 1 it <A% 

fl*^ .eifffl)^; f5>| 51 S|lS?C55 =f®l I 

■Sitf^*! 5t=1 ^5’® «i1^ c=1^—, 

■•^< f55'si:=f5 »fl5f5 ^5" 519:55 -£1:15^15 ^t5l 
C5 '5^f5“T('® ell® 5>C5Cl!, 'il C555 f^ffesf C^5f=r 
I 'i|=frvtC4 c:5=H 5f=fl5i’t 
5l5[ ch:^ ’if'95i 5f5, «i:»5 =t:? 

Sif®"® 5X51:^—■ 55 , 5f=l, 

«!^f'S •I’®—5t:^5 *p3^:^5 15®5 5f5C? 

^I5lc^5 I 5r>1 C5r4 

^f55i^5i '^i4<flC'ii *?1§ 4C5:^ n5— 

^I5il5 'Q mt: 451 *?1§ 5f=r 

—'S[rc5f54l5f^51 4X5:^ ’BIWt?/ 

*1=3) I '£115 ^5 ^®rt5 5X5 51'® 

^^1=1 5t*6lr®T5 '»lPl5t^5l 5T5i^t5 4X5 '®it^X^ 
•—«tt5 M’<?1 £115 ^5 i?rs?t5 55?5 5X5 'syf45t5 
£115 *5rX<4 ■«ir55r3ff5 5t5J r^=TtX5 £t5f^^ I 
’«T5®5t^51 ®lt5 'i14pf4 C5X4 5'^X5t5 45X« 
5fX5 C5, C5^5 X^IX45tl ifi'4£l4l5 55^ 

^l4tf5'=1 51^ C5X4 =1'^£f55 ^‘^’1155 4X5, 

®15 '5f5-'«rr5t'f 4X5 I 

=}l5t5'l'SlX5 f^r^I ^tX45 f5f^5 

41X5^ <15^® ?,51 ^1X55 ^<55 5fX=T5 

'BitBg f(fif—^t5X4 '^15=1 “I'S^ ^ 4X5, 51 

«ISi X4t=f ^5l5 X5X5 ^^1 415 n %nX5t% ?X5 
ft® 15 1 ®Wf1 f^r^'ff 5WtX®5 4131 X«!|X4 
=11^5, 4lfl, tff® ?5 «fl4^ '«IX=r4 

CWX-I 4X55 %tX5‘Q 4J5n5® ^"5 I 4tC45 

5 \-i«it® ft-f c«fr 4 nfi. !ff^, 









ntln 'STff^ I fsf^ '•ai'Ji'iuf^4" 

5?t^i c^i:^ c«f 31^ 

^<5^}- ^I, 'Si c^?{ir rrs^ifn I 

ffef^ e f^rcTT c^ 

^f'fii^l ?i1^r, sfr^C'f* wMif^*) 
sftsr-s?! ^sff I '5if(:’^fTi r^^'Bi ■«ic>^-? c^i^i 

sk.vtC't’ 

iftW “l'§5 

c<t^& ^ 'sf^V'Sffsr^tfr^ c^t'S 

I St^t'51 C'>| CHC^f 

f^5NtCH<i Jpt^sr, ^k*lTf 'iif^>f, ^\im 

C5J“t*l, T»l fbf-l^f “<F'f'rl- 

n^jffn oj ^jfh 

^fg, ’str-^fc^ ■»|]r5ir<Ff55i, $>i^'«>i^[t^^'i5' 

f^c"!^ 'ij<p'2r4r!i ’s^hi^'t'S ?c!i =<ifC'ii I 
^iWsI C^lfSf, 3llVf ^STTS 

fen®i[s ^\\i\ f^>ffc=i c'-<ici‘ 

I 

*((»(, ’f»l, <fr^i, ^'b CAl^ 

viil c-(ii^- 

'SfJhC^t'J^'n, fa '-(ifT^ I 

ciT^‘?!t^ *tl'Q^ii ^ra, 4k'-<fr^ 
■^t’f'Sf', '?1Tf^tg ®?t\^ll I 

c^, c»% ^T>i ':’*ii:^ C's^i, sN 
^tT«i «iH, (.Jic^tC'H -■sr^fs S'jj<iT 

^<11 51^^ I C^S(^ C"*®! •^’11^ 


r^>Tk^ fl, f%?i1 *ft'-*fj:^h 

i)Ti?t<£T'f f-< 3f^j c:slf ^?ii c'‘iC'i> ^\a i 

cif«n *ir^i a, ‘•{i=Ti ®t‘csii 'qj-jf 
-sifiirdvril CN4»lf*? 

*!!■») iCf-'-q 5»fw1 

•ws I ®l^;ifi 5ii'qft5*i fifcn a 

■^if?l‘ll«l “ifs^ r*^f5'9 alkf-~'*jf&-f'*f I 
c*q?:=qj a ■'Sin 

^1, stT® (ii<fS7ir c6it4 sft^i?i '^«i 

■siri ^T^csj'g «if45R f^-^! ^ftf- 

M^1 na C6^‘N <ft'^ bMfCS I 

fitc-^''*lfe 3Tt='C?I< ■f fCBf'Q V|tyj c^-r I 

'^qisr? ■<^5^r?'^ 'SfRc'-ii >iHifirH^ 

(M^ ‘IW ^ 9b1 -tfe qf^CS 3f^5(, St? 

nf^^M n^^iM ?1 f^*r ?r^t? fe=r- 

fi il’-q i5 f?C’?Fj?C4? I vijjf ^-jI ^Bgr 

sfK'C'^lTq ^"'g •!? I St^tEI 

cc^r^sfi^’iifn Ti*( ’iw 

R8ic^, sr*i f<r«s i^u^? ^it>i c? 

^<!s^tif^ ^a, SI fra -sff^kvf^ ?t^-JTsi^t? 

St? 5|tSf 

^?w >f?>'«i ?>f^r-sf?sf? f?r®is 

?tc? I c^fffST >Ttnt?«i 

c«k?'' ■*qf3ik‘f? i^s<t 

a\i\ *1^1 "'ll f%gi 

'qti:>i? *tTO?J 2f#'9? >T$ Sf ^tff s^ ^f#?ti5 

'»it?f§ ^M1 Nku sc? '-^A ?5i?tsi 
?»'?1 sitsk^y I 





f--i^ I 

Jj' ^iC’fiS ?lh •»iR 4|^»!»'’HI? I ‘Sil'4 
4f jf^ >j’^CSf^ -Sfiff**? 

5i”*i» I >it^r5^ caI ^rfc^t— 

'ST^?J nftilM ^A'f! '£rr^r^4 ’ITt^T 

'« >f4 ■•s(4t»l'^ <f^. SF 5)"*1 vt S 

r.^ *«N‘ir^'« 41^*1 isiftf I 

C"««f 4Csl -.'=1C^’C“i'^ 'i=^|[lS?>i'^fH 4?J1 
•^tf?l’Tr^ a fi’t C<C't‘ rw\ I 

^Sf;^ ■^t^^tf^'Al^ <5^ '2fCB81 

‘'l-'fT •t^ll I ^"Aai' 
*li-« vi!^‘ >f[?fS4 
C^tiH '2(5«l 4111 ??[ f^l 

C5^!'*J U I 

>{Wf^s4 4iC'n 4ff^i’fr^-f^®5f(:^5 

C'SfC3i ^•l'^ 

3i^cr4 ''tm s 

<I^^1 >\m I f»!?irt"-H 

WC4 ®il'S ^ 4|bfi(TC'14 

'5!l^ 4C^C^ I '=SlN 

<^vs yfj{u f-itt?) cu^i ^rfi^f^is I 

■’®C< >T»14I -^MtCA WffV''^ 

>[Mfl64 4lw '>t(.5rl! 3pT®-f4^i-S! >i'af>t^ 

■f «r|?i5 ^t%i[tc*l C'^C^CW I 

^•■<11 11^1 ^^nrfs 

3TSlf^3 14>(8 (9?f^]S, fJiC^ft^t ^r^C^JT I n4«1 


^i«» 4fJ5^ 

If "I ^fi:?j<i >T4»i 

« 

5fi^i tooo. 4^1 

I ■<i'i*tic^ ^fc*i 

^rl^rsj "A'-'nii?>iirc^i^ ^riff's? *it3 

I wffA Oic^f 

f‘>\a '®''n >fv5is 4c^ '^irc^ i 

^iNi 4a?lt^ ’I[^4^-11 4'^1 I 

»ii:*ii '-It?:*! ^4fi» f<c“i^ 

m'ii <«ir4r^i i 

fsii®F^ 4tjfl<f^ ^*1' -aIS J1‘<iC'J^ 

fsia 4lf^«1 

«q6if4l^ '«»(T 4^C^ '4ti1(:< I 

f<j'ct<f c^rn ‘Atcwa nc^jf'i 

«)<ii:»f f-ifiiii^ C4t=i c4tJi 

'« ■«! bn nf?4SIi11 -fnt^C*! 

<!'AiiTC*f ‘ilt «^)tCill^rtf4'4 

4f»(“ic=1t) 5;!{rf?I-t}§ I 

^ICIj ’«f?tl) 5(?f>lhTC3 >><!=> 5TT^ C^Z^' « 

«4ltf34fi( '’’15 w^»\ 

^?*t 4i:^c^ I nfafs^i ^fi> 4^c«w 

•il4' Bluffs Wt^t'51 

491 9fl?i<:^ I 

sftf^sr 

fJICTiN 4:s!Cls I ntcstf^stw ’ftl’l 









<£^ ■•sptti c^: i ntc^ I 

^t^t-'wlS m cTOt^ '3>f5f 

c«rc^ 'st^^ i -iifS m ^^\^ 

c^iR'rtt 5fh I 

'SfMfl 4914 f'ij 

4*ft?f lilC^r 4*^1 1 W '« ^f'ilif'T 

sT^iSr?, ^!^®tft?' VfR m-. 

f^f^MtC'ril 4C5f 4l^t^4 iC4fl 'WC?; -‘Its 
C»( <><t< I 

'si’S’fTl i(Ur'191i, 4i:9itc>«1 ^|^^ I 

^tc^nf-^^irc^^ f^SsNlill '»t^-4, r4f91’lf^^, 
»if9icnr*iTii, k*fkiif^i!ii r^'Sk'iV 

■«li*f“f4 >tr?t4T fi?a 

4"^C4 44C<«( I ^f'^il 

1*tf^4,^’ttrK4lf^4 fW4 

n^k^lt^ifl 4’^C^SI I 

I 

C?^ S|tij«||—‘ill ^HlT 

'®t^« S(^t31 c^ >1491 C^-l 

C>ll T491 C5f»f^r>?f^ '«r9| 

4fll ni'G^ta ^KW4 ^<^^f?l4 

>f®t^=I1 TOf I iSi^ 'S9|ji*^>1^,fCJliS 

49lt49|, 4C^ iJlil^ 

434^1 ^9ic^ &j?f, f4C**f>i 

■41^5? 9!t^^ I 

’S'hS^ ^”^4 5(tf45( 

C4Wt C*^C4« ^«|J 5T‘'SJ4 4i}Cife I 


«ff?l ’-il^lS 'CtiS I 5t* C43F^tf} 

, J(tCS( -‘1411? iirf4>f 

W >i’'5ic^^ ®?c«r «(->•[’ >ii'#^=i 
>lfl£!l 4C<1 I 'ill s ^k%*f '>1l1j'®fS1 I 

t5?i^t&f6 '«t^i f'lnc^ >j^^arc|ii f h?f|9i 
>lfc?l'®1 I >1491 filSst^l >1^5r ■'6 

4t’i;‘l9C''-'!i! ■•IC'I] "if^^ 'Sfrvfr*3-ST'il'*T >1’^r# 
'il4 >ir>T Ni«!iy >fs>5f^ 4C4»1 I 

4fAt>1, ■# 'S 53191 I.'^ 

-1%, si I'-js c'-ii4$’ -s.!® *:a '<fC41 
f<>IC>l '1<ifC9lt&'<1 -fe '«N'S 5!?t>ir’f4 '>i"^C4 
®''<|I|§’>i'1itC'l!l '<i1ltf'‘f '^'! r4^f^llf9ia4 

it ^(b5;-r I'l'-^f-il ^415 4HN 5IC^I 'S{f^ 
^■4i >l?i''ilfs HLH C>lf5 'Sf4'9 »f?T>rNtiI 
5fr>1C>Ka^*1 I ‘Sli' ■6lt'«>H 
^144 5q^(>11'>r(14 'fif «!'4S1 I -ij-l 4^lf84 

HTiI4^''l 441 s;C>tC^ (.■•l‘^4 41 ':Wt4C5|^ 
-f>[A 'il'ltf'sr $(1^1414 5H a'!jJiT-14 f4f^4«T, 
4!'«if'^ >1^jjr "iitw -if^; »^r»1|«C44 ■>ir45|t*l 
f*1<[4C‘f4 <14'41 i 

>jjS!4k'^4 ^sii4^-iT»i< 41 «C45ff4 ^JC4ti9 
l4>lH«?f91<.' '-‘1«‘ ^;iC4'1‘lfT| «{\"[ ■sr$:‘l 44C4 I 
>ig..S ”n*\ 44414 ^4 4tstC>14 sN»(f311 

’«>i(4rc'‘i4’I''(f4^iw 14 '5r:4 1^4, 

^ '^‘ktC3t4 bi4 f''rC4 4l4fofC4 ®C® ^31 «1 
f44>*l*l 441:4 'SWJlf^f >1Mr? 44C4 I Jl^JCaf^ 
^&:i'9i4 -sf'l 4l'Ji|'SC<r|4 f4 '»(C4 
■'*1 441:4 >1 'Sfl^li^fS I >f4ei 

f4>lt4 >4»« # C'!|C4 

is*i4 n4ig 4f«tc>t4 'yrf*(:45r f44^*i 4«?:41 
^14 ^ >1491 f4ilt4 4"s^rfH 
4t?:4, C4C4 ^'S'Ulfif ^IS'sl 

4t«tf>14 nfsC45f f44in«l 44C4 ^ I 

■4fm ,nf43ir*t 

51t5(£44 4^ 44t*(9 







^aiTh >itf»f^ I R®i4t<ji af?i 

W-«F -Slia ^|>Tf??pr^ '3<5Ttf*r 

f^«rc‘< ^^i<f mcf. M, ^1 to 
'Site's I 5f5i-£f<ii' 'H^-'. 

y]'"\i^- -sir^a '*,9n ^ip- 

^*l«l -Nliia 'il^' ■sitsTCi ^C<) i 


'®T?:« 'SfM 'Q 

* 

'«lt«'S *35tWf5T 

3i^<r I 

ns!«i =11 c«ic^ 

'^K1 ¥si-:^==r i 




•!pl!*-JTftI c=)t^ >15 4''^=5N 'SfC^i lil'affl ^f-'i'^ffr-i 

f%, '9 ''*^«f -1!»l Bette’S?, as srl'J 

c<^M <rlft?i c’i=r4 'SI 4s!i ^?i U I 5i'^f4 
'•llf<F»f ^IC*1=i4 =}C^C^=?, 

f^5P{:^ ^=:<srics{ c^ fm^ fn^hi 

c«ir=p?i^, ’?rri( 9 n? '9 sf’i' ^f'^f s 

»it4 c4hr ®r5 

-ipiic^c^ 31>'S{ 4<I ^k’t «ff^ W9 f ai ^>1 U I 

nci? <21^1 9d, ^i'< 

4 ^ 4Tff^^ L9il=p 

*ffi:=r, 4l c<*f 

iii^T «fr^i^ii> i 

’jR=iU miC'it 5[tsf^ c3^=*ffc^?l 

<fif '£r?f »iff.c=5[?i HH «?k’T I toM f<!^“t^ 
Cf1*< C=^t=1 »1VIC‘I?1 

=s«{rtn <m] fii:>TC=^Cf, <^\ C^, C^'H 

»its5f| 4? *?uf»y^ ^if^isjc'rif ■'5ir*w c'<ic=f 

5r"t< ^ I c«pfif ^fr'«-< 

^ 2ff®cyt*ff *ilw f^ I 

=*pj'Nt^ '«it'S?'e vjjf '®n»~'5^ 

'5ff^«ftn I 

Sfts^ntl CTfC^a ’.A C^t'H C^l CW 

»r*iw 4# C4t^ *«{tt¥ 

^1 I 4«i 


=?i4*t «ir?:»r'l nf^^l '-yi I 

4? -ff^ 9 nt^C^ C“l^ 

■'i)! ^uNs: =F^rs 'tfa I stfw 

'il<P ?l^Sf ^Tr’aFTtc^-^ 3T^'5jf^gl hf%lj 5C^, 
^f-R’Sfes C=P[^*^r^ I 
i|tf^^ ij^sjfcl 

4^ 5ti:=^?i‘fN ^tc-^ ?rwcfH I ^t?ii 

■4^ 4=in f5r9t»icr«) xi^ 

CA^ -^4=1 fil Cb^l I "Sisrtsr C^C-f9 

=^Tl^l4 >1”^:^' ’it^^'fi 5511:^ I ’tc^^'TT^ 

C4 ==14 4«1T 

'^tal 'Sf^if 

’TC®p f^f^*iyr I 4^ wu\ 

44' C^fC-l^l 

^iT’lW 5T?t?(^1 WA I 

nt# f®t#a ®ts ^ 

=IC31C^51 — 

,DS[S[ Q^\^ ^^t’<=n '«ftf^ 

ntf^ ■•11, 

’itr^ I cm^ 4^jB 

5(t4 ^tf<f 

f^^ltsill ’ttiSl ^1, ^{4 

*?Jt^t?l C¥tH 4=f^ ’Itsi 







sptw n-fT? I c?pt=T c<?'t^ 
’PTMfw f^ft*in?i -'sfff^^N ^?ir* 

?;w'« =«igj?r f^rt»i5fX53?^i 

c^, 5f« 'So c"*) ^tc^ 

<ii?f^ >))■ siisrr ^T't^ixij 

si^r cni^xfe>. 

^f^^'^'-S ■si.5I^cl 

i l^^“l 5^?f ff-lC-f ’J^'S'iltcl '£ff® 

a ^Tt^T<( ^Zn] CAZ^ 

I 40^ •«irC’f'8 

^tR^1 I 'Silt^W fffR :2fr» 
rM^ ■■'(tC^P I 

SR ’tT'«!lR ®rC« ^t'-<|fsi'^ 

^f^f“f«P ff^'T ift^ ntCi? I CtllC’f^ 

<fft5!|f;|^- v|>|fj^ ftf<p<!.>fj I 

'4l< ^itl1 ^f|^t««} Rltf 

RSf^ 'Sf’I^l C^'Sffsp^ 

wr^is >itsfRi ^jr^TfR^ r<pli mtc-iti 
Cn '®t<i'« 

'»Jtf^^f:<liI WC® C’^'STR^'fl 
bsx^, ^f-s C^“f •qfw'e 

4if ^ [¥511 ^ c-*!^ m) m I sitf^'^ 
«ft^ <f ?lRT5f^4 

filR ^>'tC^Ji'n ¥13 ¥[C¥»1, 


^!f ;}t^ ve|C!(i C¥tl3<f ¥t3f5itiltJ11 
^¥ 33R3 ¥lt®Tl3^ R~s 'ttC^ I 

»f?,(:'f3 ¥Tt¥rN f¥35l 1 ^fjl' ¥Tf^|3 
>1[3[3‘|'4; ^ I 3[i:5T¥, 

0?)3l ¥31 3[C**: 3C@?¥ 3R13 fbf¥‘i>i[3 

¥T[^i3 ';¥t3«fsi3 ^T3 3^[CJ(1 

si(3« .:3*!i ¥C3 >1^3 ?C3 I C3[^T '53(^3RT 
*11''Wn ¥'-^3'9 ¥¥-i|'9 C3i?|[3 '^133C¥ 
i ¥3/:'S ''it'R 'Sr. 5^3tiT3 >TV'3|'¥ 

R >fR¥»i!:-J 3‘!fe>| i3i: s '•(fn I 
«R3|>1 ft'Wiir, '■.¥i'I-®?‘[3f3^3|.l'Q 

“il'Wn r3C“t3C553! ¥jKnC33 3?,’3 
^?3|b‘C33 WS'l ‘■'■f'SC'T^ f-iR "frRJf'li 
■ii3'-, 11*9 ¥Rbf3, ^C'?i¥§3 ^^[3t¥*l 

^ '^^\•I ^i'ir»l¥ 331 [fw; ¥tC'S! I 

¥T|R[3C¥ -*li:¥3[W '® ¥33t3 

5f=§f<wi cflc] I ^b‘«t3 

Jic?f vs.4]*\i< 3ftn ^\z‘>i ^?r33 sw 

'33 ¥C51 Htsi r.’^Z^ 

[33 [33 '^’infvf 'Sltr^f-'* Rt®' I 

¥7iR[3 nr33‘IT¥t3t 
3 [ 51:33 C3C53 Wj$5i 3'[3[[3r3¥ n^3 

3f^ ¥r3I?,3, 31 ir«*3[I?t Wt31 

f^si 31 I >f3 «3T?!ti:'®3 ¥C¥ fbf<l^'33T|- 

f^®t!133 C^i:S 31^3 ■3'3J3 f3¥ ^33rfB^ RE? I 
¥C51 ?,Tj;C3tn, ^bb 3^bR, 3fN», 3t3rJt¥ 3Ttf3 
'« «]®[gr 35? W'53 3ltr3 ^[33[3 

¥fi:®r '«3C3¥ si'S'-ilPs i'R I 


C’®3^-f3®8[C33 ^tf315 C'-ifX?^ '6|[¥fi:3 ^3 'I'C^ ‘il3^ 3[5i:33 f33l¥®l 

3[!:¥31 ^fS ¥5 “taF3 f3¥C¥ ¥T3 ^Ri:?3— 3511tC«t^[ « ¥r3*! I 

^¥f6 SPnl 3T¥1-C3W31 yq3^ 'BTTtlfS 3ttl3 C’lC? ^f^^Cv'3 '^133 /:¥(3 ’l|[3 C3^, 31 
^t^-»r<>'¥3‘1 I C*ir3t^|g ¥'^3^3 *t3F I iiit¥ !^3'['^3^ I 'Stt^R 'Q ^t3t'^|^ JT’^iSi 
«rt^t3t«r ¥31 3^3 3^ ni'«[ 3^3 3^ ’I^¥tnC3 \r¥ C3'?ic^, «rft^ C5U3 ^^33 





^ ^8 

cm m 1 c^’ricJil 

-<1 >(r^(^f'« ¥1? 

'Sci I “!?!I-f5ff«^JfC4'^1 Cvjj;^ Sf5};] 

•'.'■'iCf ^ %f-^l ,S^1 ‘<>!;il sJhR*?, 
';*i>'»i*i t>'c^ <:^r>! a «i(5frnt>l?(-wc^ ^)^H- 
<ii--'n »H'n >i‘5ir!!/ '^t^i=i-!i 

^”^c4 «rcHi‘ '.‘/-T) s I 

C4iH ®fC« '5rt?iilC1‘^i 

bWC^if ! ^ff'-fr^f^^l a <5i? 

v^r-fN «tl^PT 'MCA r-^P^SI AC’! #!<!i-JiJ;S5 
-K f N ^C^2f 'I ‘N i r< SJ ri^?f1 I'11 fi 'i 

I 

?['5 ^f-ii«fs5 '*(:«iT 

hc?i nc<5f‘iri^ '-M'S? 

fiic?f ’tCWl 'Sf^ «IC»l«f'»f«1C''i)t 

'■fit I ''®fC^^‘ 

j£il% ’'tfi)r<n '^'5i'2f^*i 

5^55 CW 3Tti!lt^^‘^ ^Am. I 

I ?w, 

ii?* 5f< f^p 

C^!? I 

’ic^5?‘iN Hs-if f-i'TstitlSw ¥t 6 

“isii-fbff«s>ti I ’« f*?^rnv 

*,si!-{br1i'V>lf«1 ^t'Si bRf^l^ TO 

c?it% 'S *l«^l-rbfH’ifT( «)cn|ar-^'1^ Wtf« 

^iir® 


[ ?j^, 8< 

<i!C'S C^tfl C’? 

'»IC3?hbt?r ^?I1 istsl 3TC^ 

9^ I 

■«i:^tn5f(:iii} srtHc^^ 

(A^ f»tc? ut^i C5r''®5i «tti^ I 
^Tf?ffi5r^5i^ nf^i:^»i ^•■ai u I 'i)^ 

(flfbl «fti:«?, *ftC"9 c-fTf^cs 

'9 wt'f^'sf^ f^A'c^ '^?:^‘'r 

ffiia Afm <rlrn5i Ji\'^c‘T 

^Vj if1 I ■-!«1)-f6f<f'i.>if '(i i?!-! 3^^‘<?>tst31 

<\'^A «itU'!>■»( TO 

f^ifit^s •■sl^irc^^ »i«1I fra ^1^' 

CJMriJvSf^ fM’ltfe'S 

fb'=«r'S®T f<i>ftb' cs?i^rK 

^Jff'SCW *2rfipMttl ^iT^f’^T 

"<1^11 c>i ^-^1 -<zm-~ 
“m^fnbfsr 'Sir^C^il *5C^^ ^^'Sf 

1 >f*f5f TO^t< 

fjFg—^^]J^sT f4, w^r*n ^ srtl8«FfS 

CnfsJJT i^f!TT‘i5J85 I 

f'r^FfS C'gft 

m'^zn I 

c^n Tsit?, 

C>1 ®?Cf f^l 3^*15 c^'«?1 I '«I^'.*!'« «lt»liiI1 
«[C?51*l5ti:?rii ^'csr 1 "i^iT-fbf^'^JT^ 

ifc*!! fra «rc^-r ^fm 

C*fi? I 4«ts( S(r^4' 

>!«(3 Ciir%^ Ctf^ CW 

nt«n 







I <^5 ?c«l C<*fC^ ^1 

>T^*»tr4 ^t»R^ *rtcii ^111 
«rtjyM6tC9‘^ ^t?ii 

c^5r «r^csi® 

‘Sff^I-'^’^tC’i?! 5(tf7 Sttl^<P 

W CWl’c^W ^c^l* ^tc%! 

dWtc^ nfa 5fi I 

<i)W ^cg JTrw-3T?(S!fsi ^1 ^1 


I C'^ cnt’?!*' 

*)f5F? csftti c«rc? 'ntn, 

c^T'^ffcsr 'ill ^Tt^N] f^iir 

t5 I 

»[^T-f6f%«s^C5P1ll ® 

r^f%?f -INI- c«ic^ ^«fT 

ta 5i^H ii^-i ^f!nrf« m-<s wc^c^, n\ 

^Tffsfa JirsF ^vsrtcN wc'® 


<;w5|5rt«t 


c«i*i=r ^A'^^^^\ c^vs 

n^lil t^Ttlf 'Sltrfsf ^tTI WTT >*ft^?ttl «itifl- 
C^iftC'S'S cna ’ifC’TI ^«rsT SIC^T ^ Jlt3fll 
^f? «it7{fc*i cf®^i 

C»r^—^tl[CS! fV Sfapfl ^Jv5l 1 sit55J7 5^1 

*lt«i»i'e iis[^i ^r% «rtn, Tf9i 

cn I '8I*!’9 

’ifCTi ^t3l \r*ic!f Hftr^ j?i—®itc<s7i 
«7c?tn C^^fC^P afcgl ^t?J1 ill 

^*fN I ilC^I ^^11 ^ 

(Hibernation) 1 iifS «rt%i? %NS^t^sr il^pj? 

C^tsf «ft% ^1 »l*»|<fsifaF? 

(Cold-blooded) 

«rt%w c^ ^tif I 


nfc^r ^711 ’irfantftv 

«tn*!t<5t^i '»is{^!7f‘i t-T®? i 

fll ^t^SlfiUta ^■*ft51-*f^5Sf 

( Worm-blooded ) 

^fff|!? C'ft^T *ftW 

stj—iir??? • ’^T^fJjtaii 

’^t’l^itait? c^a fw I 

ii^^ Iw1f^ ^ly^i-itf^^ 

■sfr^t’fra s[?:»i7 -It^’^si c?sfi i 

ii^^ ^gfg *tfw5?^JT nfaeit^^ 

I 

(>) lt»T<2rttJ I 

(^) «frg-n^'sr? ni^nr^toi * 

«ttCJF I 

(«) Pfl iI5»^ *I#5j 

wt^i cwK-=!^?#m 5f5n 





B5til 'S 


[ H «< 9IW1 

(») c*ftfit ®n^bf 'sr^-r %s\rsi? cre^ ow \ 

^ ^ *n:? t ?F*|iJ-ni5«f—^i5 

• (0 ifm f^rsf” ’fn^ 5^ I ^sf -> -> -► 

(«») 'stfmwR?! *ftin ^<t^i w 

(i) ^'Sir 'srr'ff’T cnz^ nt'S^r? i 

«rc^ «rt%iJi n«<r hv^ 

^rt*l (Hibernaculurn) I f5%5 5t5, *15 .t5'Sfft’f 451 5^*t55m 5t5 

55 W5 «rt%5 .r^f^ir 55r*ra ^■sWsr *!W \ '5tc?5 

C40ttwt5t5 CSFCig ^ '«rt55% (Cyst), m f%t*i5 *ir5T 5ftk5 CW 1 

OT:ai ^^«?tfer5t*T (Pupariuin) '5(tJT5t5 'STtcn 4| n^C*r5 ^t?5t5 
45^ f^t5t5 (Egg'Case) ; 5t51 5Pt1^- 

45^ *rttf5 C5»lt51 cntm (-Stick Insect), Nltf> 



*fl^:, 5Tt“, ’3rtifitsitSt5, ^«1F5 'Q 

^rt^rw i 


(v) >£rBr»R"f^l %c«5 '£fWr»T .■t'S'5irf55%5 stwf®*f 

5ii:n '?f*n® i cnc? 5tt«r i %'st5’rfc=^ ’r^ c'Jir^ 

(>) ^^^5 OTt? ^«5ftW5 C*f5tC?5 5t?&1 C5f^a «rlpr I 

^ f5^5 5^ 1%sr ’Itfl' ?C5, ( Larva )—«t^CT5 

Sft^s^jsre 591^5; '5|<r«. c*i5t^ %«¥ti:9ra * 15 ^ C5^ 

c*{^ n5"fi5 5Rt??ntt%¥ I i ,%'S5 *R®i ,mf, ^ 








5T<r '»l«P5!t? 

I f%I f%| «farHf^,’ »pf^^ pragon 
fly) W *1^1 '«^C^ 

c*rt¥ 1 , cwW^ cnt^l, f^ir'f^- ) 

Tf*RI cnW<f 

'Bf^^ ■sTt^ 5ii:v6i'<i 

^tfB?i ftc^ ^tn i 


%sf^it!r *{^f «ftt? I mm Biti^tc^-^Wc?, 

m'^, *l^‘^^:a? ’Item? <5[<t«!' 

n^cw-si %«5?tc?f I 

S(“11, SJtfW, BffilJJffSfl, c»ihtft 

n'st' ^Hsr^ai 

f%T^ C’lt^t^S SC'S CSlhtft^ 

I csihtft^l esj^Ptt^sT sir*fT 

’itft’rff'f '<^ri! •rfr^i *{t<fT? 



=^jt^, ^tn, «rt%cvfw 


(Pupa)—'a^l 'm«r^ 

'«f^l c^ W 

I s^‘ntc< 

^ (Puparium) I ultS 

^*?ts w I 

*t^ir t5,'<f*5^<rf<n I uj!!! 


sirr«^f sitc^ ntr-r^ csihff^^f^ c*iV*(tf^- 
Cf ^ s?t5C^ 

vtc^ I sftc^a sjsHf cs^V^tfism Bif-^r^rr 
cn^ I •rsj^'s 

csiWfic^^r -fftij ^tn 

<ift?4' 1 ^un ntf^^ 

^!r 1 

' nt«itii*i f% «ti:^ c;-*rr«rtTj 

¥:5, «t« 'ii# ft'§ cf^m 







sir 


[ 8< n^4n 

<1^OTTO 

G^tir ^lar 



• 

' sitlSrI 4\Cb 

ftsf 

caffsit^^ C’ltf} 

^tcb 


ftrft C^IW 

sitiSw "to 



•^rtcf I nii5 

fs^ 

«fJtft® 

ftnc^^f ’T'^ ^1 ’ttcw?! nt^tir 

f®K 

<£(TOfs 

»TtCW 



mi\ 



’tC'^ 

*y<ft 

Sftft 

a? WN 

*a<ft 

csrfttft 

CSlVbtm 


'8it^rsTt«ti 

TO<f 'Sftsfttb'3^rtqtCb 



'£ff% ( Mollusca )— 

S)t^ “^tft I 

ystil ^t®-5TN<slti^ ^ 

ijtl5?i nU I c^t=T c¥t=f 5f»(^ 

c^t^f w 

"tt?,? sii«)T I 

*i»fT c«rc5p c^'s^t I c»}iF*f'^ «rt%^ 

C?^f1 1 

51«,=Sl3fr^ir '£f1%—Sltc^fl C^?lt?i 
^*f C?«n ’^fff I ’SC’T 5T5{?[ *ltlS| 

^Cb“ f^f3H %'S'f t?l I 

^'55? cwc^ c^H cm 

>ft?r I ^TfCiSti I ^PT»f1 •■^1 

5ft*ft^T«; c<if^t S11 I 
<11^ 3^1*15 C?C^5I s}C*II 5fP^« 

«ftwrt »ftiiit^%^il ‘<rTC’*p I 

4w*f, fS'^ISff, 
<sft% Mtfeit ^n» n^ 


«ft‘1im cmU %'^*r c^^—<ii?ii ^cntPr^ 
«rt%; 3s{| >T^ !??<itg 5|fii^i I 

Sim fitt% ^^U^^, ^t^1 

■■ft^t^ I wntft c«t%5 sftat 5t^!5 =TC‘^^ 
(Order) ^Tt^m sftifr^ or'Rfl sft?f I 

m—(>) fiftt (Chiroptera), 

(^) firt% (Insectivora), («) ic|r«»! 

(Rodent) (s) 

'2ft% (Primate) I 

'«it^ ?3?csifi (srtwii 'ortcf, 

'JSI (Estivation) I 

sfa^tcn si^sf 5^*1 '^f^m sit?, w c^t^T 
'£rt% ^cgr sftiSii ‘*^5 ^cK 

sic*fj I »#t^t^t*T t 

ssfcs^ *tr^ oit^ 

Cljt^ ft® (Lung- 

« 

fish) CTO cm ^tsi 'BlWtSi 

sitcf? s(« TO TO 'mK nj’i’Ft? 

tPif#9i ft^t? TO I ft« 



Oll^, j irt% TW? 

cnw sjc<(j ^ci^r f^i'sr.siriic^M’r ^f^*i 'Sjtcijfgvj.j?! 

’T^ c*ifc¥ 'aqtC’T ■'Sisitsf sitc^?f is[tsrrf<^ f^f&w 



S|v5 >rt?tC^T ’^t=T%5l1 I ?£fi1 '«'Sfhl'S?! I 

ia^fCM <£?l Ciicvr?( Dipnoi Fish ^r*Jl ^C>i1\fH’5l1 <1 C^ft’TF, 

m ^?r I 5ir^ fsF 3^N?fr? ^fisi «rr%c^^ ^*^11 f5«i 


?rf% ?-Fr^ 

^?c«i 'srtfF sji’, ’aftcjf C'^jt^'^ij 

c«*(t^—?!^'gi5i5 '51% c^F ’?!fsiac^ Util'S c‘'®>)fF c-^ir*! '5itn?:ii 

%% cs?(:»i «rt5Ti^ ffF 'sir^ «jfc« '<* 1 ^—-fw'w?! n?i 

C^ m] Nt5!5 'aiFtf^ ^t^i C*«R:^' %% 

f^a»i>r >rt«fsitii ¥C*d c^l'*ti cvti^s(^i ■■sr<f' ctp? 

nf^t^ ^1% iit% ^1 Cosmic ray I 

'«Jt^SF« 5fc^^«ftij «ItCi? I 'Si »I*^' 

c^tifcw ^zi:^ c*ic*i siw to’i ‘ft? mnt^ 







®ftc^% c^, 'isjt^'e «?c5r?pw i 

'sifs ‘ic^r nc® '«(t*ttc'if« '®tgc®?r 'sf^ri 'q 

i s{?:’rwt’Tf%^' 

iaftr T^f sf/Jiiii cncinff i 

fi^^ lilt C^Sf <i|| '«f'®5' ? 

c^ii\ 1%| ^ff^fs ?t«i m*t ^js? 

fiffM® *f^-fw®i, '®(t^ ^ta ^^>1- 

ifll «ntt»fa faaN c^^ i * 11 —<4^ 

af%3 na^ifta c^'afta ’fi^i 

ai? sf^JT 'd «c*!iTa sT^r^r 1 
'iia^‘'£r«Pta mm 

-tf^a ^'sra aai new 1 
'fl¥^ '•ftesa ntC3S atwa ^rC'^a sftCM 
fac^ ®3rntcjJ3 ntc^ ^ cnt^ita nfw 1 ?^jg 

^neaa ntesaa ^cn «rnfaat|1 

nsft^ (caMn—ntq-<Ffa) cw? ^ca cnt^i 

st^fsa aiw t^fnea f^cne^'i 
fa^TVHf^a «fwtea c>it'*^ta nfw f^^- 
c»ta ^icax aiaafn '< 5 ^ 3 ) a^ra wtcac^l 
^afcw ntai ata cm cnafc^i ca^t^i ^a^rf%«F 
nf^ aeac^ 1 

nat’f 1 a^ea c^rai cnc^ cm ^cnc^ tt^ine^’ 

wf^Wtfal naatl af%a (Ionizing 

radiation) ^f^ta cnca>- n"^< '5^5' cafta 
at'*n:»i'<3 aaiSa fwwa?Fta att'wfwwtf^ na* 
*tl^e« ^ ?:a 'sei i wra fa? nftt<a 
faf%a®i (ai 'jfalta 'sfufa^a ^%a 
'®i[i:^) cata^l f^waa^ta at?^ wf^istfal 
naatiew ^ m ? 

afa ■anl a&t^ca^ aifea stafaaf ^^U 
nt'® faea '»iWf»^ a^ea sewa 

ataen naati-w*{a (intensity 

of ionization) (^“sa itn ntca I ’Sffata 


cae^ tnw a^ai 

cacw ntra i ff^ atent wta ^naH aN i 
cvi '« ca^tn^^la a^fSea? ca^i^tn 'fra ^nra 
nf^ca c»rac9ia—^f^«tra^’ naat^a 
carwrf al 'fra fa i « at^n ^nra caai 
enr^—raca? a^ nfs^'sa ca%i «t^r«i 
c«i naat^-'?5aaFfaf afaia ^'vn ’jfafl’a 
cftafe aa! wra c^tata ? ''^ aafamtaf 
’^tfwra ^ra—afijra rftat« af%a i 

wft cm ‘aa afa ra«ai fran afWafw'f 

afiti I 

a^\a caraf ^jfa^a ata?i'a«t ewa a*'ra 
<a^ af^ ^faffa ^rf *ara awrf i ^arara' 
arfr'^l catati ata, ^al af^a wigwi a?® ca^~ 
^aaa f^p, ewsff^a aaK cara^ ta’f'® 
T-aftta C5rae <aa vUgwi ca^ i ^taa 
c¥t^#ta altera atarra cafarTO cm 
-'5f3}«a r-af^ ca afaatra catlaw fa, lal a^a 
af%a cataa wta -^is wta atai i ¥tr^t '^fr® 
'aj^faai fa ai ca, ‘a^ a1%a ^^Paafa 
at^ca cfTat'Q fca i 

aft'Sftaf^af aPea alfa*i-fa^a^ 'fta 
’«rraf ^jata war ^tai can i ^ ai 
tafi wax 'Bit«? aax^airn ^1 asa fa 
fa, wi^t?^tkaa «rra^a facwi «rta« ^^aafa 
ff p aaita at^ai catr^ Pifaa? aa i 

ca ^alS ai af%a aft^ta 
atatrai fracf, wtraa arax ^rsaratax 
fc^i—'f"aj&a-aftara% ar®®i ‘C* Costnic 
ray Meter, attnta-^»Ita 

cw m\ «itcai ’•traffi ‘a^aaaif^ 
a? jjaxata wax-aartra fama afta®i i 
«raa taasw 'atac«a ar^ aa 
Tarf %«a caa. 1^fa«- fta 
viai-’ab' atn '*rKta ^ata« fr»n a^ * 





iif%s %«tir f% fw£i 

arfrc^ii I ®t5, Of p«nt^ c^f '9ft®i 

?C«Tif I f%fi| f^f^Jf 

'«i«i'n£»( iiftr? fa nfasitn i 
cif’n af%a ^^si ’«(wtsr 

C5£a «icaaf i 

ata«ii ^grisr af%a >4^ af^« c*fffea 
(ata ca^fa «ff<^ m cal) f^cal i ^fl 
^r<, ^ta c^^ af^a ^«fa faf®a«i m 
atca ? cjf'i lal aaria ^sjaf^^’Tta 
jc^^, a^T«?Hf«af aftia aw «ifc^ i>f®«tfa^ 
?Fpfai (Charged particle) I ^FfC'^l ’jfa^a 


fsTaa^lcw 'sr^tsr «wtic“fa c5a .af«ffa 
^'$1 fca aiftPT i c^'’a <51 «{tfaa^caa na 
catca's cafN^fa ac«a ^ffjfrw stara a^ca 
cvfafc^isi ca, ‘ill af% naa1^« 

a'si I 

ap-aa-^c^i nat^i ■‘^ca fa%a nwKfai[ 
ca aa ■«aj a’.'Sfi? ^cacra, ^tcaca? facaa 
csiafs^ at«ai ata i * 

'al fess cac^ caai ata ca, aftra 
faaa^fc^ aacaca aa i faf®a §a&'sta ‘sl 
aacia nalai aca citai s^j'' ^la^Kc-fa 
aa caca ‘fll afara "I1ia«ta afcaa fac-ta cafa 
-sta-^ai ^a ai i ^t| ajj" ‘Bj'at^n s'w Baa 



CB^aa ^’Pt'vCfa ’fca srt’Tf^a af-aa 
^ta«aT-®9tna c^iaftia i 


cB^aa c^sia atai vstc^a ’if^n»f 'sr^tfa^ 
aai ca^r ai, faaag^ aataa ca aa 
afaai caca aitc^r, Mm ' 
^fa^a ce^aa a»icaata aca «rfa >rac*?ic*! 
atra m\ .cara 'ataata aca 

'5t«f c^a f%ra ata i ata caa^rs 
ancffatt w aiaali ‘flal fira caca 

4lata?*r| 


'a^ft'a ( Critical latitude Aj ) j ha fa, 

‘aa^tla, cafa 'iia«i atcai ^caca aca caa 

acjicia—'jfaffc^ •af^c^ 

nafi'^’a ^ac5£a aa ca nfaata Mm ifa^ta, 

si ?t?!l-~ 

E 

minimum —r?2 x 10*® x cos*A e, v. 
(Electron volt), atcafi ^aa|C^ lA'-o)| 
E 

min «»• 1*92 x 10* ® X 1 e, y. ,0£^ c osA 






[ >i'«r 


5f^t5ni ^i^ fc«fl 1 ^51 JffSf O i 

cbT?f Wit? c^rtsi 

*!l^?( ■sfcir^^r I «« 

«itsi«i C'^^ 

e»“ Rsf 'sf^pr'-f, ’Tfiir n^r ^r^r 

'3*t315t?l ^t^^ilT 1?^ ill I 

Ac— 49°, E . ■avino 

min-3x10® e. v. 

iS\^ -lf%5?f s?!j -lf%iJf*»lSf ’fvfK 

HI f^l%?r irPi- 

*(t^^-r'9 c?^l c^»! I 

I Jftf^*i^“r cni^ 

I <2fs{tf^« ^ c^r, 

c^arTf^t c^r^T C5h? 

n^«Fi fCii m^8r 
5T?»I Wl, 

( Positive ) I <A^ 

c’fcai ^tr«f? 'Bisjwf!? '^iJl 

?rPi, c£i^^ ^tc^i ^c=r:^ i 

I <5X^ Cosmic ray Shower I 

‘Shower’ uftni *,Group 

of rays) I srHCS »T*ltlf mt ’TTW, 

«tt:«F. ^iK 3Ti::flf‘iicJT 

5111 

?f^, «f?«r 4'«f5r >^1 

^^5rt9 ’f^tsrntsrI ^z4 c^ 

«iTCf, 'SI cm 

s?\ii ^tcar^ c^rn^cf «rtc»it55fi w 

=111 .'sc^ ^t?i ^csj^rc’Tf’fr 

^f5t¥i f^c?tc^5r, 4rrc??r 5{c^J 5ft*i m-- 
ffsfn^r 4?^ n'rKf^i^s??^ i 


■fiftan ^t¥ I mfk WIi 

C¥tsr ‘»{t'esi W i "51^ ¥1 
nt6?1 CTTCls, C’T ¥«*{1 1 

'$«fTff?S f®%'5 J(i^'h?t’rf^¥ stoF 
%'^m ¥^i I c¥ *i?Wff«¥ 

^t\»('<srei^ 5it^t? c¥t»r ’^tsf c«rt¥ •iir^ 

^g^T ?f%r (Primaries), '«tt'J ¥1 

5r«c^? 31*1 cs:g \ m cm 'jPrfl'-'jfe T^’<^ 
'■srs^ f¥|^l c«tWl^, 'stt^ s?ii 
C^\*l (Secondaries) I 

'srst ^c?n ^tnf^¥ sftra ^«^’^ 
C¥t^f!r ? '<1 ^9 ? 

¥CW ^C4 ’TC'? ^dfC¥ I 

'Sljfl*! Ijsrs ■4¥3|-wnC'S^ ^t^Cil C¥^5^ ^5f 
CiifC¥—^tij 'IST «ft^l '«ftC¥t¥-S¥tf—tilt 
^tsftc^rii ¥tr^ i l^t- 
^’sf'S f^ifsjr ^'slt I ’®rpjtuw« 

*rtt¥ stfcf, (PT ?i¥C*(ial 
^wn^r I w «ftT 

’^, 'sc^ »itc¥ Jitcsr waj’ii^s •tt'e^n 
¥fii 5Ri;W’ff^¥ '§«»’T a?’3r*n 

c¥t5T artn’ttfl I <rac*r? 

's srir¥^ I 

¥t¥fir ¥ts?i¥ii m, !¥si^<*it5r 
'2rt?l%¥ «f5^1g 1 

‘il¥®f C*\m C¥ ¥t«*fi5 #*(R 

c’ft ^ 'St c¥, «*rf«(fH¥ sf%ir »iw C'^rt^sr« 

wri*) c¥s?tw ®[?K f^'N '«l ?rt%3 *rwr 

» 

'sinr^jfN *{% nm i ¥tc^^ *n:if m 

C?, ®ft»tf^¥ f^C^*r8ft'8 «nRrff^ «5l 

¥ir«-i *\m nf? I w f¥<w 





«M»t, 5p»JtC^ '5'Ftlf ^?l«!|1 

«rtir «X ^ St’s^tC'Q’ili C’fsr C«t£^ (Gravitati- 


45'Q gf»r< 

'ii?F| f^ir I 

flftra >i£«ri firs'® nf^’T'^w cfift&c^?? 
'•rf^C'l? ^'^tl fs^l ’Pist C^f^ ^t«TC'JE3T c^ 
9f%a ^«.JT (Hi ^Nt*tc^ 

5l£«fT^—(ija ^t^£?I ^Tli I 

iSeita, «rt<r f®. fls rs{!tra c*i, 

§«:,J| ug| C't' N 

^tcai—>?£< ff ^5>1 
'art^nt?!) 

Pis^ ’iriig *ii-$ -(% ^<^’rir fc-9 nfc^ ? 
vW®; fsif^ftc^sf naJiri^ « 

'33 if^C® iSnt®C3'3 sfisit V 5-9 -sf^d 
= 9 ® I «R^3T?rtr«3 ^F-cfi c^ir^ 

fitr^ t. C3i'‘^ ^!f I 

<2f«ff:i ^(g ^'caj cn '£1^ 

-(%il (Upptr limit) f-^<fra9 fcs 

'qf3 I ■ 

fwi %cii -fir§tt3® I 

aft-nf®^ ^r‘t-=if*rr®r«i «if^ 


onal fic'U df the Universe) I uiVS^ 

>T5r sfig s{i I 

’T^rSfl f£9Tl—f*?^f 
^91 -sitir ’«frsitw?r ^^C'® nta, 

r.>T ’1’SfC^ wMl I 

'£^ ilt% f^£® ^C*1^ 

*i3siri~c^?:af3 Tfi.^' ^iivtcwa 'rt^t*!)^ 

C5i'trpi'3f c5F£® c®Jtfe5r 

# 'srlf^f ® ^Cf(1 I 9t31] 

c’H ■'Sifft'!. I‘■c^l]|£''^?^^ m, 

.flg I '4‘ 

'»!tN’^i3 ^fVs -iSili SfflJlir 8 3irc<p£fe3l 'fiTCSlt? 

¥^1, ■9'<ftf^ ^*(3 ifstl fs’flr-iP 

4'C3fSpT^''i I CSl£^l^-f ^Vi 

il'3 '33 e cgfi^fJia 

I sf5'^ vss 'aif^'3'e 

‘51'3'S ^tf*^ f^n-’fi:3=5«lj3 «P£3if 

filsiff*!® I 





's 5t<Ts 

^<^?r 'm'sf '« c^^- 

5p?r>jTt®if®Jjrl® «ffii ^t’T 's 

n=if-ri»c«t«f^ Btffa 'Sr^s ^Fflc® 519R 

I ■'«t’1-pTI^t*t¥ CWHfet ^1 

' ^1* f-i^rcns ferf®? f5>ftn Tf^C'S 

I 

ficsa III =a)tcnfl 

C®r5e\t*It^^ ^1 Wm 4f^1i1 fstJfl^Tt®! 

^«nt« n^ i' iW'<T 'sr?fc«« 

I f*l5?taTt»i b‘|5fc«?r ^fn- 

•'fs •■'^^5 1 

^faftCsl '2fbf^^ ^Sl‘® ^t'l-Pc^N^ c^C^Tfl 

■'fsi 5icf 1 nr?i^t?i 

5ft«n fn^ltSTt®! 

^t?:f =g^’S) I 

T<^ c>f«?1 bC^ I 

«r®T-C*'It’!C‘I5 ^S)^1 ’fh i 

'®*1 C^; l?f «lfil-f^Ci)|»f4>' I 

■-?fac'5^ f?!5f Wt®!- 

f<F5ii, ^f?i ®i^?ii sit«tr®r<i 
fsT^r*! i 

r^ , ^r?i ^tfgr^u %i 

^^®ltsrf'8 ^CbiJ fiftn *T*f4®F ! -^t?! fT?11?1 

’f^b'Q ^^^ I 

f^^c*nj c?i?n c^ 'sfi’f 


%tri, btftn apc*)^ 

I 

>9<S.(t atftsi 5|tar5f»I ^'hl^tl *j[?t«C’i 

^ «it?r 8«» ^WiJ 

'«ft®l®Fh5 JI1 nt'8?1 Tlk^ I 5T?C8F %Cb 

%b? bt%t 

c»ff^3fcsi^ (.n, ktfs ii' sirft, 
51^*1 *« "srcn^ f^«sj i 
*itf55 mif ^1 

fv*lltgi 1^ 91T®5 ?CiS^ 5)1 f^5i 

®!t®i nzm I ^?f?r ^cf CJTffsgK cjpNrt® 

’ffe?i i l^ « 

c5ff%i?i c2Fr3tlc®3 ?Fsr ?|sfl?l 

fsifat's ^f<(:®i ’(tb ^1 i? ritlt iit®? 

It> iTf? I WXf 

»ifl5 'siwfV^ ^tc^ <£}^« ^f?ic®i 

^t?l ’Ttb ^(Sii I 

^ *fWi% 

'sftcJiffl’F'hr ^•j 4n««5^ra^' 

-srf^^ f^<j'«^Ts '1^*1 

<i>¥i 5 5 r?«f n«f« ^^flfttf i 
«t«fpr ^ wsfw bxm f5i[f f^si 
^ti '^Nsitan >•« n#« ¥ii i 

0kt ^ w •wi nzn nttt i 





i-Trsi sfll 

Irff^l 9\%i^, I «jt? 

I w^ei a'ftaHs 

«rtftw f^a*i Hfiii «Jta« 

mHa ntcaia alci? ^tca*' i 

uD^ iia«t '^aaf a^fagi cat’^ral fa*^fca 
^faw fa^at »ia«t ata i • 

c®at?CHa aa flcaa-rt^rta •‘ftfaifwa ci^tavsi 
J*af3 ffac^ w i 
■'sra asg-ata a'l’f*^ 

«iajs aai afa sfi I 'fl'^i ■^t»t^!^'5= 

>i« 'Shi fa-rflai i 

sii'Sa ’ifaat*! 81 '5tn 

<Pi’l'5r *'§' ?:a I 

HtraC'f'«l-c?ta'5la I 

ij^T c^H af?iai ca^a^i at^i 
facia --ftcsra Scare’s! ara^'tcaa ^ncat% 
»|5§> <Pltlaf jq^^ca «IT^ ^<Jl at^C'® Itca I 

•iptaa* '»)tc^i alfpsi caVatr^=?ta 
c®facai '^’iT mim ca, f®fa caa wsfa 
?t®tc3 ^ca aac® arcjf si' i ?tc®a 
cacaf ^it«. ca^a? c^c^f i ca^a^jS 
^tcaf «rcaia ®ii caca^ ^aca cfeca f^a -issi i 
f®fa c»rt atari c^cp cac^ia i 

^ cac5f casjcaa 'oftfa^a ^rf^aci 
aca at® ntca. fa® csf^cai ^ faca ®Tac® 
itncapf I tta aca- ^aa a^ta Vc® 
cfit c®ta «rtTta a^ac® ntacat ®i aftM 
W® ntca I »utaia aTt?Ffn*i atca 

^fBfa csi'3*^»ffawa 


srtatw aa^caa cfta 

^®tacaa cpIi a^ca cac® ihrcisi i 
ai^asf^i %aia a^. asitf® fica atsf 
a^aata aiiifca i fafa af® caatar®a 
a^t^ wtat®a I ^tc«fa esfeta. ^e\ a'icii— 
^itfa® ^wi ‘V^ai" sTtCN a?fei ®tc»ja 
atc^a a'?, bfhwi cssit «ilata, at 
^tc® cata a Hi afa i ?ft@caf ^5? <Km 
acajarc-f '-sfiS atlScfa caga, 5^1^- 
m] -sffa ifi^fS «itata i a-ta-a 
®tt^aq|tcsa c«f't&la s'nca atta* '^a^fS 
cat®t»i I aat, "sjaai 'sisi ca-tH *^9inca 
cantata ^laa fanca n®ci ^ caf §taiS iSicil' 
?Ci11 caf^stafS fS’iceil' a'taa 
ca^^ta ata -fia*; ®tc® ?t^flc<^a 

casjsffg -^csi 'sci I a-taa 
'fls ^-i’ 
site® ilta I 

c?rf%c^if <2tt«rga5*t^ 

'iia* aacaa ^ifewa .c^aaci^ a^ciifcaia 
a^caci^ I -jqt '»if@ifa c^iisfcicfea ^-ita^ 
^dcafai'fa rpt^Aa-f—caftan 

a'fi'sa I 

ana^a ®ia caaca*' a5[»i»ffa cat«t 
cae^f a’Pta ®ic« IScwtsf 
isf of«ai ^51 ts^cafafisf canlga 

?e®i sii I '«! s!*^c# cn ca f®®, 
®ta atata ®i ^ttai ai i 
3ftasr Jf w I aftat® cnci ai c^ci (i)t 

t-s^caf^ia Cf-sai I 

m ^fata na ®tcas aft® ^faajc® 

•^ta cw^ai ill ®tat fiH® J 

®ta-4c®i®j§ wtafa ftcaw i 



' wT»r '8 


C»f| o^lt <?tcsj§ 

^t?J 'Its fsit^-r <4^ «tc=^ ^t^'-f ’T®?r 

?r»it 5?i I 

^^151 sts^t?! *it*<tt^i tim 

w*ft? ca>rrm^ ¥<*}! I ^tc^" C'"si 

‘^ii\ 

cvf^in s(t3it «t%a c^ 

fiff^fap^i c*f«n to, '®ta cJS’TC’fi^ 

c^^ca*' 'it'«ii I ®t: £3iin?i sir?i 

ei'f car% '«ra^ta cak^isf 

<i)^ ca^Tiieicfe'a ^tai 

■ifaf'S toin'stj^ c®c< 

nfaata asps( C3f>i:»ii> fa«a^ «[tai '<P£a^ i 
«^t5 ‘a^rair c^c® 

cm ®t: m c^T^rrii c»f^f5 <?tc«r 

^31 »!*{?a3 SfC^ cm J1*.^T35 
aNC'® I casfc«i^i6a sitsf^a*! 

m\ ‘*c^fm ^rcsifa^tfl 

ssTlca^'s a? c*f*f cw wc^ '8}#fii 

I ^fc*fa fet%«,>fi >i'^c# 

«itci, '2ftifb'« ^W3 vs)-^ csg^iw^ 

*ff3«(t«r facial csif®^ 
to^ ^^>1 s?^, 'm -»ici<^ 

C3tn >i"»ic#'Q T'S^^t^ c^«n i c^*ii?, 
^tC3i c?c?a c*ftsf «}^n ca;!:^ c’lw 
^1 I ^tCWU ^*11 f%r*ii- 

I «tc«r ^iiai c^r^, 

viil catc^i 'Oir®a i 

,c«pts^ c3fH c»(T^^i>t»H3=“3 c%t«' a® 

*in , ■m^\ 


SIIB < tfl3| 
ySeiT^ «tT^^t9 I 

<a[pi-r *ft^ c^, c»} nii^ ’^t^y 
Vcafi*!—c^f '«ir*itst *ir®l»i '®ti^ 

'it ca^fceic^ 'sta 5it*:-»ft*i c*itt c^i 
«t*!t?i '®f3 carc’ia to*j, ^ira 

<«fU!F .^'p^i •«'?31 •«itt?a ‘ills 

cwtai c»(f®f i^l^.tcS3 T«ca ''^Um 
‘Sfc^jc-ra^ catc^fa Ifi^f^r ?«Jtf^a fac-ia 
?(t£<P I ^ wti£a £^f*i ^ai ^tal 
^1 ■'Srti^i I ^ *f^c3a >ir$Tnj ?tt5ia 
w ajfeia ^t*i a^spi c*\cu^ i 

«iT^'eai faifasi'Sicaa 

ai 'sif^c^iRi^a '®!|aa‘i =iNa^na uinflS 

c^afwta a^caa* siqf? =(3, a^ca^ 
>it>i atai atca i 

C4tH ¥£1 'sjaaj c^tc^fa caTW 

vfa'*! ^ ^6? 'Bi[t<a*i «sc? afC'fs 

ajfaiia cetc’ta ^ 
^c*! ^ cat%a C5tc**f 

-^lai '5(Ria 5 IS to -^tai 
« j}-< aFfiiai ’is>sj? spca alcas. 

ajf'gs 'aUwa C5t£^a ^ 
cJiatc^i irt*? a^ia ^ta i , 
sfftia! 5j^atoa ^itfavtcaa 

wi 





^Mlr« (;j|{g 

c^^\ 

\^ 'fltt^'S^ta f5f^^5!C¥^i fjrJitf?i:5iii sic«jt 

^Afi sit^F ^t^cis c^cm^ ««* 
n^f n«'s "Bisr <jfw^ cbtc^ cj^fS JTf^wr<i 
JTCflf I «fT<i‘n, 

’eiA'%n flt<ri I '=& ^jc«(i 
UiSfiJ --ffngfvj'iRg ^)9ta 

«lH^l I 

Jil «Tc<r '<pf^!n >ivu^i‘T'ii =g[f^«ii I 

■®tc«f'si ijis f5?i3 

nt-e^N ^rWca ?Ffiiiii-^t^f«i t5^ 

^C!! I 

'«iit'S'9rfl '«}tl ^fif^i-^i'^rs 

ntl« >itc«i I ‘ii^ '«f'sr^ 

<«I6 ■«ii^ ^Tt^5?« 

ftPl"® nn ^Plf® ’fC'? ^C51C^ I 

®r«f5ii ^r«f «itaf 3f««2<~-fj[citc^9 

^f<r *1'* ?tr^c5 


«rc^T5¥|5 '»5lsi1i*?^ ^fa»^nW*l 

<si^K cn%f«i9 

5Tsit*ff<fi« ^tt!l i 'sf*}?)!- 

^faf Riita c*ia*?'Q »i!| ^t^ai ^t«f i 

fsi^itc'fa 51^19 «fe! frn 

a 4 ifl'fis s*f ^CflCW, 

^ta cntfanf >fHa i 4i-f?r4« 

'i'i5 f-^^t*t apar"® «fa5 is^ 

c4lfS§r^n 

s<® ^3;«^ sfsic^fs 

« nraaifi^l >fts;r®l 'sftrw i 'aif^ w 
v»!f^ ^Ira c'4caf, 

'aita 4sa e\^ si^si lijsifasta ( « 

ar^^twa ) c?«ai *^ca i «Naia 

fra ^ica, ^ta ^in m 
ca^ «ri®"i^, t ««ra a w 

«(H '€» ^'i)*i^ '^r«ai ^tcai 

'?•»• ■sftr*{ fa^TC^a «irai 

f»ig %h nrca— 

^'la ^t»i fra c»!^ 
affc-% »si’rtata ai?rvrcJia >i*?^ 



3?'^ 


I «tt« *(tf?C^<l ^ti! 

I 'siNt^r c>fl ^c^ii 

f^®t<R i i^*!R«i>ti—3{i-c2p- ’ssiNsl 

^tf5|f_c5t 3^s^f%^^r-f'^ 

«3? C»T^ 3Sn3F®lt« ^Tt^ 3ft’ta“C|l51 

wt"et >T^ C5tc*{5 

^ «jtsr «rwsi f^’st- 

f t?c!f f 

f^?F, ^t^f- 

5^t1^C3fIil affttirtgiTif 81?CW, ^XW< 

3rrt^« ^irr« ^r^trsfi 

»rr^ nfascifl ^c«i *rt?*f c*f 

^w, c^r 

-(sm^\ ^ ^it’f 3Fcg 

-Sit'S I <s^ci(i c^ <rt9li 's f^tt>T 

'vitt»F, c>r «iif^aR 

I c^irtiT JT*it«rc3p '5^, 

''« w ■fc^-^wc3r?r 

3S|W^ <S^^f^Wt:tC¥ 5f^W^W5l1, 

«f3int«tratt?i sii*!! fh^ ; 

f3I®t3IC^ '«lt<fir fnei 

511. ^tt3? (ilt^FTrC? CS|t3F 

^lA 1 ■'fl’fi^tai 5s?fB*t 

«'s^tTtfw 'e '8it3p^%it«tt=T »rt^- 

•tst^tii *it»JK*f »it«fm*i csitv 'e C^tt Ctt^ «5^n- 
csitiCTW 311311 «rMc?{? ntm t •■rtsti 


3Tt«J5?5lN ?^’«f%f«f ’^«,5T^ 

'« “3Ttc«^ m fgsics^i” 
»r«;’?ra >f?nff5f^t? f^wtsr *tf«3!vf 

R^tfsia finis’ c^t f^®tsr- 

fk^ 

^pf ^uwfpsi I c^itv 3i«cn c'Vsp^tJl' 
«fT& f?5i<it^ <5^ 3?? 

;44»isr^ ’srfstt >fr^ijgi5af c^rtcssis iit3»r*it?i*f 
pittjsft ?r9i I 

cvaFst^, it^^tsT, 'Bjnsts « 3ijS^t9 

tcwtr-if ?5i ^ra^i ®^?i 

’j'ft-fBar c*!5i'®«i ^^^t<f5f'-'eis?Stc5r *f^- 

nf^*? '« 

«f*ft3t 'aif's^ 'air^isf <3f^*l WW, 

Its I 

3it3i3?s*i c*itcss^ csfsn stctf c% «t3f’<^i§ 
f^9i >ff‘ft5r'®j nwt<t^'si fs?is¥ I 'iis fs'st’f 
Tm itsjg—(^) '«f‘i7*fss(t^s w’t’-, (=i) 
3^sj5f-4 ('s) '»rt*iT?;f?t (8) ’jfMI 

ftf?n -« {«) fsiBtCJig ^araft»i I 

Am '8(^ii''^^ ^Rf’f'SitsT ^sc'S to 
fsjwfsftsi .c’^ 3fiSf«*i '^?tr®a sTftsf c^fpw, 
^ ^911 ^^-ns3it«ti I 3in^tOT?i <flt 
CA ’Jts 

si^ cs-f sfrw »iv 5T^ 'it^ c®fr® •rtw, (?^ 

5tw, ¥*|9itw^ 5»i^rfi ^«F 

^ i^c«n <4’f^ *!titli, 

TO' ^V ' 



_ c^P( f^tsf?«i siFsi trtir, c’f'«n ! «rtw ^fi^rtff^ ifs 

c^t# <11 c^ >1^1:'^ '^t 

c?? '«rf?r»rf^ ^ ■£f?f44\?T 1 

'fl 3 i r^fa^n "ifef I '«r'^*<nrsit< 3 ;;W’fc^^ ^z^ '»itsi?Jl c*it^f^|S nf-afsi) wz^'^ 

<n 1 '«it^<ffetifT, *iliisit*ff^^ '« * ’jfiif^g' 'Br^j^?r, sffca'?! 

ZWZt <4! f% ! 5 tl?f ^t?r I '8Jt*ilT:'f« «''®1'»P 

^tfaR c?< 3 ?i «r<?fsj f<i 5 tc 5 r 1 r c^t=^ c^Wr^f’t c^it 1 ^1 

’’^^^nasTt'a n?**ic?iii w f*!?:^-^^art^fsi’p 

f^rcH ^ ^ ^c?fCf I f^iiKfiiT I ' 3 ‘f^^?i ■«i‘scij^ 



^\‘•\ 


JT«? ^P\ nfK c«fi:^l ^1 1 

sifsita^si 

^<rt?i c^ cw?. C3il 

»rfci ^c«jj?r y[%t^ 

I n^w, c?i:^? 
nif %C®f C*fntfST 

^jranr >rtf«~c^*r5r, C5t:^ m«f c®it^5j, ^tc^ra 
’w »rtoFtiTfi5??r I 5R 5r<1^g 
cnm] 


c?it^ 'BiWin «f'r? ^t^tiurf^s! 

^ts c^l J}S}^ 

f^fl ‘«1WR?1 
m\m I 

w Jft5tw'INI stfars m irfe 

wrcsiw nUN BICH9J 
w c^t>5 r '^r^.sNifm 


at*!« 




c^¥ ?ftr 

^na 'flC’r ^^i%, ■'Stcwa 

4. 

(^asjf «i¥w nfa&i[ <ifQ?f^ cb^A 
firaif4\si I f^’ca'qfi:^^! ^rt®? 

JT^bI I ^Sr fffC¥, >sf? C’fC^ >2r?tTO 
^fair?t *fffl^i}Tl‘<9 fcir c'sfcw I 
?nrw. «itae 

i¥W ffsH I ^t%a’ 

Jf?f «{«l 9r?I''!1 ¥?I1 ^C?%! I 

sit5^ 


^rrftc^T c^t^trsn 

i'?i, '9 jrt^?f *tn^ 

’?r<fi9, ¥ta[^ti?^ai I <4^ ^ ¥t3i¥t^m 

'9 <s?^4^ '«rt¥li:*rs 

«I5r *>S| I '«¥«<1 <£tt5 

’|\¥t5l ¥^¥=1 C^, •rTf<- 

f<(^rci(^ f^Tic^si C5t?i c¥f!f «r^t"f ¥*i f^’«?r- 

¥3 ^»r U ^c? ¥T¥ c^r¥ 





¥13, r3tt*r>rfl 

I f^SStr-^? ¥ft¥ '®I® 

3f3 f¥¥ I 

g-lw9ft<^C¥ 3Tt^7l ¥3r® C¥ts» ¥[r51^f%¥ "ff^3 
ir3fl3 ¥C3 ^(1— f>im s!t5C^^ 
'«nf««sl£r'?76 Pi®ftw «tt3l’Ti w 

■ *1C«f3 T^f3, CBt3>331 ¥^1, 

3t>T^¥Ttf«3 *i«fT f^sstc??^ 

*ff%H c<f'«3t fWff9i I 

' ws>^ ¥ ^m 


viltwa r33tCSI3 

Aim 5if¥t3T ¥t3j^5r, #1it 

3Tf^¥l ^rtUT « VK, 

C3^ ¥I:914^C3^ “IWS 51*1 'Bf« srtfl tit. 

¥C»T«?fC3^ f3!C3t?¥3*| ^ 

mK 5Tt^'«f 1W9 «rC"ft¥.9t'? f 

I iS3t«5rt¥ 

“.*rt¥ti^ *T^3it«r(ifm W 

^M,. m ¥to:^CW,.,«ilC¥^ 




)»4>8 3 

fwc^ tsrw4i\ 

f” ^1 c2f?i«ri I 

f?jTf? c^ «rc’st^^t5r®i ?n:?i:w, jh®!??- sfvf^^lS 

Tt? ’^lir ®1 is?tf?n- c'^’^fi® 'iic^f|i8i'»r i 'Sf’fjH^' c’ifi-?!sfc*it^'si 

Cf*r I ^^aij f^SsfiT C^ fiftf f®if 

'«c’T ^f35^i fjf^ 'fc? =?®*fcw^ '«it»it*T- 

^’fBic'S!' (7r®f^?f i '®rri»f^ ^rc^iarsrN 

fe*r^tf*r$ I £fw’<4^^ oi I c?^ 

'«f^'ffn®?9, ®tr® i?r®t'e c’*fn srf^c^ « 



■s^vf^-^^ 5ft*ic^ ‘f%^’ 


^t';9rfz?c*r f%iK|ir-5fi's 'ot^tir c¥tt®l^ i 

511%®!^ 9.i:^!:i ^It'S 6C|t*lt*ITt5 

^C51 *f<11 ^CTfesi^f I «I{^ 

I '^r^Tt® f 

'2r<f4^® '8if®f^®* I '5ic^“(*^fir8W ‘f%^’ c?t’*( 

^1f^ ^ 4n^“f-frc?f? jfNR T^S’c® “f>Trsi5ii 

®fC3r ‘f%^’ ofc^rf^ sitd, 

c^ f%f«?•) wi«Fi mz^ p) ®1 a ‘fff^r» ®1 c®l ^1X’f ^ i 

^tzn *iw c«r «. §j^ai c?^ c®i ®tr^ f3ff*isr i’* 

I'-'-. 




■ ^ 8 ^ 


's r >i*t 8 <? 


« ^<c5t?r TO '^rw^ srf^f^ 

‘ifm »r^c»nu i 

« c?wt^ «rf«stjr, f“f^i '6 
er^Ki^ 5Tf?t^T I 

TOCf-ii "SfC^JC^i ‘flOT 

5r^8?ir^^ «f?’f4t ^sr^tw 

^ci I 

nf^), 

^Jt'Ot'6 '« c?"f 4^f5 

> 

€|Tf<4^ >r'^c# 5T>£r»i^>[ 
nr?:^^ ^ I c’&t’t.sfTfcJi 
^?I1 T< 

TO^ff ^11^3 ’«r3;*l^C5i3 
C?C3=T, ^tc*f3 ^ ’®t®3t3 '2fHi?rt6 

c?<n I 


<53?^ C3t«r ^ BP! C3, 

^t3 C^3 «r»!t*l TOl^» 

'8lt5!tC?3 CWPf3 *!PJ fh^t^ 

^•^z4 C3 'S '®!W^ c^'*f1 
'« cnc^'srWOT 
iBtf3 C3 C?P!3 5TrW ♦tts! f'iX'5 
^■hrr^ I 

*Tp(f^ 3t3l n^Bh'-!! TOf^PJsf, 
^f31 C*fpaf5l[^ ^3^ 3^, 

3t3, <Tfas[9(^f^ CTtB, 

3^, "f?3 B3f3‘'^, 

B:tNt3Tf3, ^C'®"! 3t3, C35ft^ 

Or3^rt'*r, 33s«l B3F3^, '«ff^^^5ft3 C'*lt3!^, 
'^z^^ ltn¥ nf*f i!t3, 
cB\^?t, 3c*<rjtnt«(jt3, sitsRW 






C^S\ 

»rTC®1? ^?1 'Sl'^tl ’fJi'Sf C&fsi^TO 

>FC»I ^UmimU C<SJ5tSf «tf^ 

C»f^ Rwt5 ®St*fC5^iT Ifcst >»^>2r C*fC»r ?1T?1’^1 

Cf«?l1 !5C5fe I *^4 f^f^ 

«lt?l 5?1--^<T^ C^f^-srt^’ f=?C5I f^f^l ^CWI 

I ^ 5!5ic^it ^nn f5r^j«.-«r^tc^^ ^it^cjcsf 

ib-'^S »itcsi 3*I31CH 

c»it 

<1t<IC®r 'sitf^^ sitm’t 

cm^ mz'^ ^T^c^i I 

wtw?r c®5(5i »r’#t?i'®i fm =ti i f^5j^-«r^ti? ^?[i ^t*r f% 

ikm-^ I c^f^«arr^ ^z^ 

«tf»iw 9inm^ I '»i«'®nf^®«Tc?il c«ti:?i i 

. iDt <«f#5t« f^f%« 'sit’^ftc?!^ *fr^^9ri *(\^^ ^i:*rj f^r»ii 

^mfm ^ ^'•n ^ ?f^»i \ 

<ji5ffiR c«r’<n m, *it5^i ^iw *fr^ t? w ^it ^ ^tz^ \ 





[ >i*<t 


^8^ 

^1 5tf^ C5C*I «J?1 '« CW9 CW'«iat1l (SJt^WS 

^jt ^rc=2f^ c^m ^3i1^ 

?p^c^ t ^z^\y c^Jisf ^^5111' 

<sm^ f^, ^tc^'e—■qt^^ C^ti^ ^k^ 

'Tt’tCSTt, il^s I «JsitR^ 

?[^si »f«f s^-sta ??:?if^®i, 'Stt?^ we 

W^ftc^l C^r^'Srt^ ca cw 

^C>TC^:?, 'ii^ fC^1 '5ta >^1'<f-f^'®t^ «f«(?5 i 

'ill ^i:^l ?c®ii i 

f\\zm^ bet 5|if—cqct -sqt'&wa 5i?:«(T i 'e c«ti!?p 

a? f§«T il^l I ii^l^ iif^ «f«s|q ^ 

C^ 3ltc»! e I ^tul ii^ ^t^l 

^SC^I C'^feiC^t^^ l ilt agt 

^9r w ^t^K^Tl I 

^Ta nc??, ib-iro mc^ «ftt5}fq^ta 4“ i 

■«it«f ’T'^Tl c^tl^ b-" ^z^ •, «i<t^ «itcsifa^t^ 

!£ff^ Ii}^*»f* qc*^] 8;^ WA'^^. I 

"sucstfa^t^t^ftcw?! ■’^r41?( -^z^ ^4 c^tli^ ij^N 

«{t?l »» )■ 

'sitc^ispc^f'Qt^ Cisr^Tsf itrs*! qttn?! ®ai qlt iif®5^?atii 

^Zli^ I C^5? ^<t^^ ^n®1^T5r^ta C^mfB^ cwa C^Z^t 

^Tf^i?T:aq cn^m cw%^5^ I fqf-il ^1 

C^ptwl^l I CS|s^r«^ ST'Q^5I ^-f-^inciscw^ "^^1 C*f*ftC'®5^ il^N 

f"t’sp^^1 ?p?fC^5( I iif^sfqgi il^\ 

c-sti^ts? cm I ^t^Ta f»f‘SF«i-’i^f%a w '^ta cwc^^l 

c<*{c^| f^®T I c^^ fqnq ^I1'*?i-f5il*t^l ^cacf^r i 
aiM’qsi '«;t'e5T^ “^tca 

cn flw I 

' '®^«i c^^rc^ c^5ts? c^®T 'slq*! i w ^ta *rfta c®tw 

«tc^ I ’'^t^T^it-:'®^ ^c’a catlc^^a fawt^ics 

mltfta <ptw c^t^in qfqwa c»t'^t5^l'to ijw® 



»itw 5tf5*f1 cm CT, 

9rm^i I ^T?f f^'^«t-‘*i^r« 

vil^0 clfsi? ^91 I fsf^ C*»t|5{ «!«lTt^5Rt^ 

^tcw<l c»f?lt?f C^U ¥.?l I 

*t^-f^®T5i ^«fi m] >i\3Ft's fafiR 

jfsp^ I ^N»f^?5'»ni5T!i u^ «iTr.;^r c>T 

^fe'efsi^t^, »t^ ^PCSlt'Stt?:^??? 

'©^tw 'I ^i?:9^t4-'®?r.«r? TO1W ^i^l c«{?*i 

i^r.^ cm 

«rt^?:5T, ^1 I 

^t^sirc's? '^n fm «jt^t®sFi fm '^t?! 

^«(J>!ltsfl 'H^ C'JFCCgt r^6^*! I ‘mc-s^’ ^31# :>b-VyO 

»itc^ f^fkt <sim I 31^ 'ifcii-^tl&t ^]tc^Tf*ic?i»i5f 

9p?i f«f >itc5^-3i?i sfwr^il ^?i i 

^Kft^f-f^SStiT 5ltS|5lf*«f?#« ^'\^\W »?N<St2^ 5^C<J f^f^t I 

C*l^ «fre»i1& ^5^^ 

tot I ^t«t ^k’lm^t? v£if3c?f5f '®i]Ti?t1‘ 

sites? >i“x^t# I 'ilt f^35T41t C’^tW'R 

mK c5lt?( ^c»i ?ttc$Tc?fsi t^fi i 

^<f5i siTsit?i^e5i?r ^^tcsiit fm t ^t^i c^«t 

•^’srt^m c^ie^t f^fsi <:^Te'®5R i m <(?fw «f^fsi ^itN’^r?! 

c^ hsiTfsi'^ ^5*it?ft l^f\ mfwzn^t ^1 ^esi^ c^csit ’ftew 
m’ftesii i 

cm *fft^t?! ’!|t?fjte'9^ I «ite®T^c«'Qt^ c>atijTsi c^i^t 

fkm^ =ttnf3^ I c’*m r*fsi <1^^ «itcsir?i^n totsit^%9i*i 

« c'SFeat ^n fl®T i 



r^l ®T=?c^ c^c?t^5i I 

«t3«t1 ff 5!—^tf r^ ^sjffitt^f^ir 'Q *ff^^«( 

f^fsjse, I »r»22tf% ^t»T ^ts?1 

wX^^\ =^5TsrTCST^'Q sffcs^ 

'qc^ f*rc5[ c*i?irn c5f’«(Tn, ■>:fr«i4^?r 'SRi'f1^^' i 

^C5i >sit ■'^f5‘5T «ftf ^«ti ^t*r fwci «(C^ c^'^^'\ 
y£i?p^1 C’tl'^^ OT'S ^fl^ I 'ijt c^twic^^ 

^Tt»1—ISoo ^Tt®!, "ST^t^ i^'l58o» I 

«f«Jt5? 5?tvf - (Sedimentary layer) I >ijt 

OT cw^c'® n\m] ^itn i ^t^«i ^'® ’tt? ^?!{&^ 

?c?fc? I cm^ f^f'«a ?i^^ i ^T^it^w?! 

•ijt ^c?i^ >i^c5C5 c^»f\ c^v^ 

c^t ^^fc®!-® 5C»T I iit af® ^ «ant3i c«ic^ ■sjnm 

5rc«(i J ^r«j{<t9 «tC9t I 

^T5( ^rn^^isi'« c^t? i 

f^CaiTf5{^TC?(^ ^r#t 5fiT={fet®I '« C^t^ I <J9tWif 

!:5?«( mn I fi?3i arl^T i 

c^c?( 3Ftc^^ 'siw^i^i 

c®ft?f^t^?{ 51® fm i apw. 

^i®T 4? a?5i»f: i f^% fw®iiir? ^c^?r 

51'® 'sjt^'6 1 f»fc^ cm®r ®t<i5itari 

\ 'ij| ^^®1 ?FTiT ?C5^—fiff® «• » 

5rti& iv9 'stiw 5(t3i ^’srttcsiw f®®?i^« *rf?5it<i ^cuc? i 

a[ti^tr^«{ »lT5tC^J ^^®tir ^q\ 

c<li:?!C¥5i I yQt apti ^55'?F# ®lX5t f^r®®s i 

aj!ici« '«?ttsf»T m *t®s I «it?r »r^W "i®* 



•srjtf^^ <it‘*rc?[ I ^[5 "SiTtfi^fe m I ^C9<i c^«f ‘srt^ ii fis: 

fsiS iilTN ^‘84 <2rjt^ I, f 

(Basaltic ’layer) ^1 ^iS (Intermediate 

layer) i 'iit r*f5Ti fsfc^ i'sisl 1 c<n ^.s f^c®!t- 



wt^Tf^ ij^N '^ffs ’^n -stitsf I <i)^ 

f?Pi >r?f >T5ir^ c^t;f ®r5^Tw m 

mu m, cw—u^itm^tu -arnfsi^ m 

ucsr I w cwm c-^rc^ 'c% «fTu >!<i mmn 

ajsttlu ustc9ii -« cuT^i cum cw’ifc^" mu I 

vilt CUU# U^TC^ I #tul liJU 5?T^ ftfC?C®5?—- 

(Mohorovicic discontinuity) i ajm^i^tU 
f BN «t9fT9r ^CUU CBtU 'src^^ CU'H’t i 

I 'iim urn sfu i ^tutun^; wtum c'sc’fl «itrauf^fuu 
?U I C^tJi vi5^ Ult^.m 





?18V SSt?T'8%5ti! ' 

mc-F I 5fi5rg 

« 

cn aptcl^f Tfxw 5j^tw^5 apil i apt^ 

f^ig 5?^ I apnl atnfs^^ m wr5 

mz^ ^iiTTfsi^ m ^tc^' 1 aptcl? ^K9. 

?5i ^%T?(f5ff®;^':’ I ^t«tt?f apT^ ^ \ 

aptcl^ CK^ cm «ft5 f^«*i i 

—jgiti '51 *iT5i^°o ^TC'sr '"si^fr^ ^5, ^Tt>i«^ '6 

I f5'3} I 

aptc^? ncs? I 

*1^ I «fT9 >1SI^ M 5lt«4T ?C^I ^tC^, >IJ1^j&tC«".=?l 

Jit »t^ '6 csfC’f yi^^ivss 



fsai I 

cfTt c«t^ »itttc«ii^ i Jit ^s-o 

I «rf% Ji? «ft?i 8*^ <int*T I *ft?j‘ti— 

5rTtCtf^l?[tsi '5rt?I?^-f>Tf%^^^ 'e ^fffTl%5f—ii^ f^5lt& ^tsi 

I ^ctr?r «[c«fT 5irt^tff»!?it5[ fnfs^z^z^^ nmz^ | 
’IW??*!'®? ^lTtJl&TC^?r 51C«(T f®5^^^r51^l& cw^c^ I ai^l^ 

's '«f<^iif& sin:r&tc5i?r ^^?:<f!:*r i «j«r5!#i:^ 

1 .itl^ c**fi:^ «tt?i f%?:»rtf3fi5t?j !^C6 i 

^tc§ fnzn^ i ^9icjf*r 'e 

^3^1 f®3^3Pl%f^ll& I 

5tf®c^^r ait ^TyMt^ Tjt^ I vfit sftn S*'**^ I 

taf c^t« sit^^ Ji^lt 1 '©ST* f^af ail^f \ 


»«»8 3 ^ss- 

c^tc?f? ’f^sr '6 f^c^i 5i^irr 'site? i 

^esfST, c^t^ ^sj:*r I «{«rif ^ 3^1 

?»5^i ???I— C^-U I ^fVs^ C^to^ «it5 ««»«> 

«ff% u£!^ bo b:^ 'SfltC^I? 3^C*II I 

’Sl'^gs^ -^ity b«oo I c^^, 

cf’.z^j c^'t? e ^'f?!l Sifl—P’f-^ftf^ 55t?:Me 'jn^ of^m 



I w ^t'®l^«T?I C&T2I 5tc<1 

^*tt<®f^T wesf mw,9 I 

c^i, ?Tt5i?:^^ R^f4 

c=?Ftc^ir c^nU % I c^Tg c^T'^ 

i^!ii?i51 c^T« '« (_ ‘Sfe'Q 

?PW ^«t1< I A^. ’^431 

At C5!tC54 sJC^fT r^?i,(V.!?I^U5<5 ^{t ?'^ l. w 

CsT-^^^ 1 C'^tc^?! At '®'S;51t^’5t?I '■'fVw?! S'"®# ^f!?:^,, 

me? m I \ 





^i:?r I' c^1 

nn '®Tc’tj i Stef'S c«i 

*it!r, <^^^1 ^tR I f’istcs?? c^C3i cW’^l c’tcf 

Q^ -^r,^^ «rTr^«Pt?f c^t:^ I 

>lT*lT3‘t®t'C^f^^e ^rtf^TO ^?^til C’^^l C^C'J 

c^^ £m\ SfR?^5| 5^ri5 I ^^5 CT'^II 

^(.4\ I ^r^i r#i 'ii^^i f'^% 

^w.''^ ^'5^911, ^1 c*fl^ f^'l 'Sftf^ft^ I 

^lf%r*if®W? ^t«F I ^Tsf1 

c’fl csp^?, $T^1 —^(1 C^Z^ C^t^iu.^ ^Z^ 

f^i:^ m c»it5^l <fl^ f^-^?i-~’fi:5(C?ii ^^^ \ 

un^, c>imi ff i?i ? Tiicg fif^r cm i ^rc=(ir 

51CJJ 3j^<j ^t?i 

w.^c^z^\ «i[?r c'j'^it^l cnz^'Q ■nc's ^ i 

^f?f ^t-nc^l—■si<i«, cnt^f^ c^tc^if? 

^nz'^ w^z^ 1 c^sf ^nc^sT i 

« 5|'^5T cm^lTiJ «|5FI >fr^r.5 C^Z% mZHZ^'t <j?(l ^^Z^ — 

C>{t?l1 f% l 

C^^Tfe^Cs^JT i 

^tc^rr^i I si^j^ ^c«ii--c5fr^^t«i c^c^ ^5r?i 

mz^., fwc^' ^'3^1 >i;(5 I ^)5|^ f% C^Z^ 

0$] 1 ?}jjf —>lt5lCT 

I —'®itw?i, '«(tc*f^^l c«i ^^c?I'Q 

’1t?t'®1 ! 3ic^ ^l'5tc®!l—f-^ ^Cij *ltc^, C’^ 'SC^ ? '??P ??5»Tt 

c^?[ ^^z^^ R^isf I 

c5?tc^®T «rRit^1 ^’^'SstR^ fi^tsrt^^ ^tR^t? 

I t£i^ 5sr^^Fti i 5ittt|t%»!lR5? siusi RcTPt?J¥ W*C 



H=a1[ I ’IwK ^tC5^ t 5^5r 

C5t«ai 5^t^ <il^r«f5? C’SCsr C^®1 I C^1 ^t5 5C5 

'iil5ilt5 I ’*11*^^, C>S’<(t5i^t5 5tf^ ^5° C*^^ ^tf^? a|t^llitf?t>ltf55R 

f^C*f ^5*^1 «1tft^ 5C«11 ^5s C^t^?'® ^^C®W ^1 I '®itf5^'® 5W1 

f®^T5lTl^, 51 to ^f®C5 C*f®5l 5t5 I 

X’ ray 551 5 t 55 I ^tC 5 « 

^C«15 to5 15^15 e^Tf^C5 ?P5ffC5l5 I to ‘55sf5‘ C^f5C515 

^^5 I S5tC55 5C5I f5®1 ^tC^^fl 5st^C^ C^^t^l 5^C^t-5irr5?^ C?t5 i C?(^ C®C'»3^^, 
^?^t5 ^5 C?51 C^^T—^^5^5 5t51 ^'-P^l 15tf55 I 

5J1\S-'i5iir«1l5 C^t51 5'"*^’^ C5^—C?fC^ ff5 ^k®11 C^55 55^5? 

5C^5®f1 ^C»11 C55 ?C^1 «l1@C555 5t«?a[ 5f5r I 

ifl<l>fjfi^ 'il^t^ 5^^ 5t^ ^5flC315l I 5gf& 

5CS11 I CSfC^C^C^ C«t5W5—51, C^Nt® CMt^T^t^T C5^ ! 6^C%51 C5-5 ? 

^t*5^ C5*f r55f5^^1l5^ 5^1^ ^t'^ll^l I 

5C5 res'll,'v’^lt^^l C555i 

5^'© C^5f5 5U5f 5tt5I 5i:5 5t5t5^5 ^€1^*1 ^C5 

CW5i:^5 C5, <tWtC<5 5'® 11 

C*fC*f5 '«lt51^ 53gC«f5« 5155 ^t5 

C5C^ C»rC“f f^5r^C9T5 I *^Tr?C5 5?t5s1C»l5 5^ 5? CM^ 

I5C5 *tWC9I5 I 51515 ^^Csil fi^l—C5P5 ^t^1t*t5 5^ cq^ ? 

5151 55^5 *5:5551 5^:5 C55 5^5:»r5 ^mV^' mZ^ 5#l5 5t5 BfCS) CW^f- 

f5C5:*f ^15 5t5 ^r^:5 I 

^5f5 ^1:5^ ‘5f55*l5 «lt5® W.^^^ 5^ 5'^ ^lf^^1C55 5t?5l ^:5:^ 1 

f53l C5R'®^ 



f^' ^1 t^'^- I'l "^**1 ®ftti^ l” 

■5J5it^, »t%<J «(5}t*l I ^T?1 

3l^<ir<T C^ f-^', ^! '®t?f 0l^Q csit^ ^1 

I y^t<J '4t¥ «ic«'€ 

fiff%^ <j%C*f?[ '^'K^e '®1 <:c?(:@ I c^ 

'®t<S Mt'*,w ^'f^l ^\^Q 

wtf%i:?[ I 

I fsfji oi f<<ii'’^ afistis 

C^l^ ^2t^r-n; ''1T<:’^1 

C9f/:?F ^17ct?li 5 , 7 '?if 52 ^ i 

n<I >!t7^^ f^fw (^7lf '47'5{ 4:71^^ 

I -siTt^i^vitw r«c^‘i >f^4r<ri cn7§^ ■»;’«(jt^ 

I 

^54 5TS <17?1 f'!?.*!'*)' «lt7^f^^^-1 -^I’-^lf*!^ ??l i 

'-If^ ^t2i-^^5 ^^■?! I ^.ri >1l<1 f^l'isl^j'lcv:? *)7^J 5^ r^T^TC-' >lt^'1 

mK 3i^f^ 3T«n?:^ 5!iii?7^?i 'ir^5‘{i ??. i 'ii^ ■sitf'^'^-tcis^ 

‘^r^’ >j'^c^ C4ti? >iaNt7^^ mw 4^7^ ?,7^1— 

■'^ty >lt^ 7^t*!^” 

^i%74^f J1°3|5t^ I f41 >1^ 5lt?T7^J ^t7W^ 

»l5}t^tTJ? 5^ U 1 ® ^7^?1 >lt?t75ir 'St^ ^^?IT51 *7^ 

Om I ■5Il7^f'^4 ‘Stf'S ^1 r^7^lij^ CSlK^ f5^i57^t*s? ’?1 

'■*Rjr^7Jfltr«f-lS^ 7Slt*f5r-ii<f “slK^pr C^TWt7^' ^^7^ ^%®T 'l7'Sf®731iR I f^f*« 

f^R^ '^75lfs>75^^, r<l>5^t7'« ^7^ —>17^ f^?f ^’^3(t«P7®1 ?^f7^1 ^1 ^1'<3 
'^if®71f '«It7?g '-SI'.^C^ 74 rs( *lt^ '« I ^1? ifll 

^?}7^ ’tt7^*? I ^17*1 



c*i, 3T^t»|;c^3 5itc^ c^ ^i^’ar fe 

tii i^m. f i.^ csic^^ 

f^ ! if«5 cfi^ c^, ci^T'^ 

f^I^ *(t^5ft^ I 'nf^f^f*!'^ '<«f'i1 '®5T? 

I >t^ '5»r^?! ^C®T 

■•^<^11 >iyw ^csi '®1 5^!j I 

(^fSTt®! C*I, >|5(?!S siRni^^S'l^ 1 C1*r^ f-^j^l ^t^T CSl^. 

C*I^H end ?C^l 'el 6C«1C^ fs^C^ 

^**i1 ^C5f ^icsf c>\^ ^’<1 ^ 

?j4^t -sjiiff^S} ^-t;5t?I 1 i C^t*1 ^0 

'5tc5^5 >!«] ^f'®^ ^iw firc^ 

>1*’'^!:'^^ 5i<jr6C?l I C'PU W?I 

Ni (mass) ^\hA sjt^sl^ 

fc^i '«{t:<5'-1 c«ic5'^; ^r® *ff-s=. cw.i>-^ c^v^ Am 

w ’®13 "'if^^it'ie CK'^ i ^r^c‘iH‘1 »ffail's I 

^5 >jf^c®^ ^r^^ifyfv 'iSilb' E=^'mc® l il^ ^'ii0 

^Ts^ *Tf^^ f^fe I 

bSi'ij >1U5T iSitC'li'SF'^el ■■•'^ »1-’Tpr® C®r^TC?!f1 f«(imf) 

1 C^ *(^§5 ,5lf--fif<5^-t 'ft ^1<lH^,‘-ilV| 

<'®r<5f^ Um ‘(itc^, ^ipec® 'e'j ^ 9^^rc®it5=^i 

C^*t5l «ll 51^^11% *ir^ suf^ fwc^ 'ilC’T 

^5^^515 *ffe f<^^r«i ■'fc^ «iici^ I ^'^ ^^‘4^ 

f^ I Mi{ Cf'^KSTi?, tii^0 r={C«r^ &t=!'s^tl*r 

«st![-'®t<i^T^\^'« c«5?f5? fww <tiii:^ t 

<sr^-^t^^t^ ^C?! I 'tt?! 

'«i’i:*frc!S[^ »it?ts^T '2f5fi«i A^^a^ 5i^T^tc*f c^R f^w 

m\s9i c^ c^nu i 



5 4 8 eftsT's {>n«t 85} 

>l***1l# =1^51 3(^t'9 W-:# 

CW5 I >i5p(Pi^ c'^zn i 5(5t5Ptc»i?i c^t’^t^'e 

^C9I C>!^ «f?!tt^?l f«)^ I *i1^l t^C?l 

C^sj^ dc^ ^f5. C^sjr^ c>}^ I 

'^tc?} 4Jl^l c’4fc?i fif^iti:?! U^h 

^id, c^l^1 I 

5iyf«rt^ TSitm M I ^^t'Q >!>51 tsI, 

c*<^K=^ C'^t;} ci^^i c^it, «ircf i cn^ 

C^ '«T9 f?»lT^'e fifs? ¥C<r C-sfC^si I 5Tjtm*r '»4»* 

C5i^ ^’^R'8?} c^sff^ c^t0 

i5)®® ^iti^i 5^ ^>ft c^z^ 

«IR^|ft5fTg 5C5T I ^ij’itcs? 'sit^l^Ta m ^rc^ f=?^^lf>5?l r«^ec5? 

^} 5pt«f ^<!^it^ cn «5W ^^1 ^1 f^r=} '5i5'i ^?:?=? i 

C*l^ f®f=} c»l^ “It^ =^Tl&C5 I ii585> J^TW 

fnU -BlTCaifs^tiJ 5PC«S} I 

^n’^& I cWl® ^’^t'8 c»i ^z^y ^ti:?^ c*i^ dc«i 

ctf^T^ > ^isic?J C5|i I *?i?i5[t^ lCT?^r.|i-5fn'yic«l^®5( 

*(f95 I cJit »tf^ c^ U^-si 

5pt^i «rTC'«?, c^'^ ^c35 dc«j 

CJf^T^ I '®T? ^ vf,^ 

^prscfsi I Rm^-f=?^tc*fa r\^ c«f^i cw, m^A 

f^<P I iSstt nfC^T? iirt v£lf«}?f f^f^ ^5|Sl ¥C?5} I ^^¥'6 

f5f^ m%z^^ W'H I 

5i'®?iT?:??} i5(5r^r?j 5 i 4 i - c^ 

^C^lC^si, ^1 C^tC^ cW4}^n 51?}—5Il5tWJ «rc?i 
w «fi?ini c^c® mc?t sit'H I ^r<i(^^^T c?i^?} 5}'®^Tc?fl 

ci-j^itin -s^t-ti 511 m?ic«!« f^f5} c^ xa^^9[ gTO'o^ 

^zm-<». ®t?} 5}!^?} f^c*r^^tc«i ??c® \ 

f^?StC5}? Qlfl^ «rf?5^5^f^cq?r «l?Hft5f ^^5}*lt3lt?l 5(tt5lttm?lW 

g/.^tM-=5r^«<tii m 5pc?i r»fc¥t§ I *if?i«f5i cn i<»i ^is f^, 

m mxH'9 «!Tf^ii ^t5i^irtf^?( i 





^f^l- 

STtPfCW 'flf Si^ifT ^f«rilt% 

'€ ’SfC5-'^f'8^1 C’^PW C^I^ 

t 

Tfr^t ffgs) ti® fwtcfif cjfi 

il^Jf iff^ =S[% 

CN C^fil f3?r^’I fBf^l^f C'^fC'Nfi I 

?r'«f5 

C¥W cnr®r^tt¥ ( siTf€<f 

«rN-f ) c^pcfe fiiC^ fe®w 

f5®t<r >ii?pfei 5f^- fnsf ifffti 

^nc?ia i c>i^ 

<PC^ ’’Slfffsitfncw «f3 

^H:>:?i I»r''TH c^m 

♦ft} »iif®g r^sa 

iic«fj'«! ©fc-T ?t'^f5c=? ^I^rcw 

f^tir “srr^if ^ffsf” (irr^c^? 'sifii) 
two «iftc^ c^'Q^i Vi I 'sf^in^ 

cliffs 

V I c^r%i:4 »i!^ fvf^r 
f^^ta 4'tic« V I 

^t9?iT, fi« c®fefi ■'Q ^i^rKfa 

c^!% fa^t3i aa*fl rA\^ ^111 

f^twa “^t'tffft^” caM 
MW ^fli ?5C?i'e 

^ca Mtai Mta I 

'»itapt« 'e c<fi?a 

^r^fii^ ff%a fn?s Mtai ♦fc® I 

csrtf^ca^ 1- 


c®fMa ctww catn-’T^3^t^ nw^i^fl-^awa 
^5|tai {6^1 

c'^ft spctscwM I ^zw 'Stal ^tM^ra 

f-i?(, PtfMpt’l '« 

^f^alM fnca ftsf I ^f»i=55wa 
fe'fi -sif^pfca f^u t,^ 

♦fh-i^i I 

=5[^5.rgi? 5^3 ^ 

4atw?} M'w ft[>^JTffM'5/ia '«ii5^ 
wf&^ 3FM“!; »'<} I MWia 

•iicTO ^■st% I 'i^ftii IPsMcni^ 

aa, ^WMcaa ctiM fM'Ia aa, wfwa 
«N tf®«^5fT>p Ma |«tiR 

^'sft afwc^M I ?i>N^(i)"> Mtaa 

•sfcatw ’®r?ii CM ca^}- 

aa ■*•] mcmj 

®/f6?ir!<] ^iMaMtC’i’Jt ctfin fM<a 
n\u^ I 

i}f^<;ttjwf5f MaiSw <fft«f 
^f’ffwi Fa fifafW'sr '« Fi^Mcaa fe^itt 

ifaaf? 5|Ma, 

cai«f ffaiM fentca 

fapai aNata wa^Ffa Fa i aa*«f3pa aa 

^tn=ii fFwa m car%a ^la^fi^iitll 
Fta f^afa® >21 

catta ofCFa ^tnatait, a^5H ^ 
ata^ ^a^i ^tfaca m 1 
cmwvim f#ii '»• cHvw 8» 
«RtalTalaFj.atai^t51 



Pi55rr*f^ '«(r*sre>- « fjtis5r=^-F§r^ -sf^rr?! 

'SC'irC'Sf CbV-r' '■'K^ i»Sb- Jjfcei I 

^^r^zyt j|f'*>5r^k >|5^ ^■'•'U'l f'lSfC'H rif'»a '^'--ifffvf 'Sr*;/ 

vif-i^i- '55f.i s fissH’ 'tfC'i ■‘irn'K> f'i-Jirii ‘:«rr-T ■»Tf>}j:&' i 

nt'^^r.'ihT 'st’if? f<isfN 'Sf-pr!*!'®' 9z^'i ■^fs 

Jil'ftac'ia Tsit'St? cw: ®/Ua’fC'^ ® i 

^f’’l'T '■EtCarSrHl?!"®! ?!C£? I 

-gf'fl-^ai ’^fS s(f-.5 'fw •tx^ -ii->(CTa ?i‘H'?r<P‘al c®i ^raa'^'-^i, ^|v5ris^ 

^ «x*^ i tiR? r<i»(r*^ « 3>iK<ri 

’af'i’jttfa 'ii'fiB 'ijs Pi^rc'ia trcat'V'TI?:®! sck^. i 

nf%acf?a ^|?-r*pitc-fa %C’^/r‘:’S'<p'=i'a-( 5i ^«irsfc?rf Mni 4'5-ia>T®ia 

>Tfrj;iT nfa’^w ^<i<i> ’■la ®(fii i ‘^c?? vii?r-i 

oi'C’i'a '^caj'^'i I cvr-i^t>i1a >iRr»ii « 5:|sc^trn®i 
ai'irac*! ^it'B i-ai '-ia i -s^h^lcvra "ai^f ’Tt^'jc’-ira 

wc^ I ’^Tt-n ®ff#la vaain 

2fr®te^ ^ari 'srf'^fH ’ira'icira -i)®' 'srKt's^ain '»!<vtw 

^fRiR'i’a ® i 

[ nra>l'«:C'l' viT-{ 'ajR^a ^ ] 

«8W1, er?i»9-S,^, I *ig 


.%:iri'C^^at*’t f^^stii »*ai^i>, %,t6|t( at>fsib« Ciil® siiftN* 'Sjtjcsj*! 
'Oil' t^Nmc^tBII C«W. Tiffei^Tt'l 










'5i|x?it5^ta ^ZS\ ^tsj?j ^j-^C'® 

c^i, f3»f-Ff^ m 
’«f1^^'«5t^ '«!csT?p?riir *5t^^ I 

>r*i^ 

'BiWw 'Q ^1^' ^t'Q’it^ 

3K!i<:i'~‘ii5 sfH %-'sit^^^n's 

(Glacial Epoch and Warm 

Epoch) I 

*m4C*f“t '« ^fc?! 

^ «£r*rt*i <iC5Cf. *ftai 

^ c^, 5T*(5’ ?ri[i:^ 

ft 

% I *jjr^ ^<!n I 

’f^ 

^wtFS(i ^ affsii c^, mm 


'£r'*fsjt^c“f aF*i“i: cv(i:^ 

'ezi >i)is m ■osfsr <ii!p&i w '«ftr^, 

?!t5r ^rac'fi *3^< iftw I 
fe^«| apjqi; 5t3T'2ftf«? n?: «I'^s[t^ '^Jl^l’lt^r 
I 

*i^sf c^sT ? <5^ «fc?iii afJTfr cnc^ 
'Sftsitc?? '«lt«I5{'«ftl 

t ’jfsril- 

first 5sic^ mz^ ^ ^f*pti 

-^zn % « 

sftsrj 

^11 7f^?r 








[ 4*1 


%«lr 

m ^4?n:«r ^z^^^ c^'N 

VIC^ ^] ; f^!g 9\’^ 9^^ 

^f^ft»r '«rtc»5tFRi ?if^c9i wt^Ti c’l, 
cJiw^s?! 

uq^ ^SR¥ <sii^t*T C*f, 'il?l 

*ptfi w*i 

I 

of’H «rf^i a, 'Sfta^r^afa 

^fl«5T '»R?ftW C*f"t '8ir*i¥ 

■«ff«f^ I '^t*iai ^t^ira ni^ cs(?p-«ft^c-f? 

nt^ si^f^a i 

■-Ff^aa ^r5T-sjt5T*if%ta aiaa ^-I'st 

-8& fefaf cs(i:>i afa iia^ 

aW«^ta siipfl^c^ oifl'siarfcq araa 
■-jf^ cnca ^ ^^rra 

sc»! at? I 

ajtac^a rac’f'S c»fai afa ca. 

-flC‘f(?'ia csat^fe acar jr^tcn^sfi 

■•{f^ ^|i&*ft^ ?a I nfa*ita 

<fca 8^8 I ■Bi^f^raf ’la viSFffac^ 
■iijr^ caafcJ? a®ra ^tb' 

^f^ir« asa aa i 

%tflca m ’^ta «trci, 

^at*Ftw «ta fff*T 'sjt’Ftn caat*^ ^rtca? 

na^ c*fai ata =fi i ^tata at'sft^^'fa 

wsruTcn ^ta'« asftcf, caatc^r 
^tati-t caa caai ata i ^tar^a '8?w^a 

a*R ^ataaf ’ata 'sitc^, caatt^r faa « atf^ 
^nafarfa «• f^fSta^e 'sifta^ ^taw acfe i 

'<rWa TO^»\ra asfcasf "ita 'ertc^, 

caaa—cattba aa,a. caaira atai area's, 
at^ i5t:’*fa i%f3fa "Sffa^ afaa'^a aa ai i 
vtam htfeanaa ^taat'iata «fatsr 


a'taa ilB i , f®caaa caca? at^ ata' 

cma ata^fat^ ca^a^ naiia 
fift^ «ratfa«^?a cac*F 

cai^a ata ^a^ a^ataa caca^ ata- 
«rat^; ^ta aa'sr caaaa af^ca TO I 'a^ ^ 
ata,arattaa ata—aa^ 
<iia^ a^t?Ft^a aa^a i ca ali.ara'I'caa 
fa^fi ^faa^a, ^a^faca aefe ai i 
(.at^ aiaf’rtat TOai «rta^atc>T 
(uqf^ei '« ca) ^ca ftia 
aajw cacaf faalt^a,^ ^'t'eai 'stTO 
sfca-f a^ca i 

^i5 ata afta^caa a fa i aff cac^ 
■?ratf«'^ ataa’at? cacaF ?ca 

cacar araff?^ ^a^tc^ra 
5c^9 v*)t^ (’ac^taa, '•^c'saa ) 

aa?i afea i ‘al ^j§'« nfaa'^caa ata i 

■sjtaicaa cTO ^ttaa afta^tcaa 
ac«f ai^c« wfr ?pai ^a— 

■#!a, aai, Ha«., caaa?, %, aaa?i f^« 
■afa^-fa^traa fa=f caca^ «ittafbai <Fca 

■afaai ai^acaf stal «1ca ^fa ’Ffa ; aai— 

i I af^'t-af^a aa^a (^a, ^at^, 

•ant^, cai:^) i 

^ I ^«-faa^a aai ( ^rltaa,at^a ) i 

« I aasra (fkaaa, arf!Rtft, 

c*F3prr^t, at^) I 

8 1 aaa (<af^a, ca ) i 

faa^'sa;^ at^arat^ '«prtca 
^4^na nn «ita^-fawtraa 

afcaa^fS aTO ataai w «fiiit«fa i 

» 

rffafta a% ^taff^ata ataa^ artatata 
TO aa ataaf^a «TO» «taw^ '«rta ata- 





•f'® 'ajfc^ I 4]| JT^? «rf^ 

^ir '81^5 ^N, ’Tf® ^8 ff^, ^t'sura 

^*f, 5tt C^"H1- 

C?f5t?I, ?t'€?tf '<t^^ #« 

•ffil^tl, 'SlWC'*!^ 'St^tCiil^ CW « 

’tfsiiM f%fn^ ^‘^1 5^ I 

5^ *IW 4®4''«f^ rsifst 5|f;i^Jjf^«[ C'<tr<t 

«rf<prc*! C^C® ®TC*r^ 

’rr®^'-'f f®!r f«if 

nm ’tfsc^’i 8 I 

•st^t®l 'sriii's 

^•<1 ?!l ; C»I55^1--5fp’tt’^t 3ff$t®f cm^ 

8 ®ti9 fwd*l C^®f«CNtC‘»r 

C^rs'l I ^tc» 

C9®rtaa *rt?tc*ii nf® « 

^®Uf^ I 

u5i?t\si 8ri>i ^u ’stc^ 

(s ^la ’Stf’T s 1 ‘fll w< 

6f%»f '^^f® 

^1 ^ I 

'£rf®f*f5i 

«rr®T^ mvsi «rt*r^t8Titir n^- 

c*nf*i I (111 n^c^’fcisf w «it«’^tf®^ 

c?"f ^rf? 

^r® l«|T ®c^ ®t^ w 

■3^f® fiff® f^sf 'srigii I 

*Kc5f’pc*rfl c^fSiartsr 

Cirf®«ntc^ affftsr 

nta*H ^1 if? I «p| fST^OT («# 


£fs(t^ jfnij jgl '5lti[5}1 y|;(^ j^S(i(g 

’«|t^$-5}fJ|ffetf5 ntl I 

^^1 '«re!Jrl']:=s i 

sik, T^fwl '«rr'<^-f^’ 
(Synoptic Weather Chart) I oq|^-»f 
'*1(^1 s!i ^nfij^^?!?} (Sea-level) 

^rM w o-j, 

«{®r£ ^»R''®i:?r^ ww i 
c^ Bfcntj nfIsfM 

c^il >f^f fffju 

i>^ i ciC«lTjg<{ >ri|i>t*f (Isobar) 1 
^tT< Ft^i 

C5l? i 'SiRi? "Sfvr^l iti-si i|{t 4 -, c* 1 ' >[<! 

(ill ST’lbfn Cif»ij W^fs I 
f^iYiN 45 (.*}, -ji ^Ti& m- 
btw 8|i| C«fC4 fiiS 4nbt^*t^ f^C¥ -ST-iftf?® 
55 I ®^C5 %btcn?! 

b^f^r4 

45^ 5tJ»TW '4f&T^ Rt4' 

«f5tr5® 55 i f5^5C5Vt4 'f<fC^S ?t\5 
’if® 4| fsi5^Jl5 5^ I ®(t55-f5Car 

Mm ff4‘ 451 55 '^5ffS T^ f?l5“- 
5t5 <1W5 Mmn 5tl|5 44{5 

f^l^i fnfsi ( Beaufort scale) ®t!pftC5 
t^lff ® 55 I f^5« 'aftrist, 

5t5 fl?® [555*1 «ir55-ftlitt55 *3^514 
nt®5l 5t5'l 

® C51 ®t5:® 5K<5 w 

«(®T^ 455 '«c^» ®5JT ^t!:55 ’FW 

5|tw 5te5l 1?C5 ^515 ^k® Ff5 I ^ 

muf 51^fC*W '«lf54' t®rc55 fe«5 55 
®t5r®5 55r«iwt*r 1 ttrsr ^csr 5iijjf 





wtsf« mwti! 


wz^ lif ^5|jg- 

CWt^f ¥t'«llf9'3f% 

5Tf ^ I ^r“«11 'Q f^ftw c^ >r^ 

fi(, 'sirif^ 2(B3 «ir^t55 

*{ts*}W^ ^^r^lrW ^p|1 ?? 

3iff (Norwcster) I '■^fcwg 

^^fif, ?f?rsr c^?:^ 

^?», ?i^'l fenca ?iC?rK>iN>s c'^ti:^ 

4f3?tf?^- af^!f it^si 'Sfff ?I'«S1 CR*f 

«ipf I c^^*! 

*it¥C'«sii ntart «f1^<i"^t<f 

*R?i «i!« '*si'®T^r?i 
I sin *(»()nr^f-f c^ic^ ^n- 
5Ttfn'4) ?i:^ ^^?f*nf*B»l C^tC*l 5i^.^fi|tf 
?if nf<*ft*i ^s'8 

iiff?fif«| ?|(^5 ^jof va. Ifspg 

t 

(111 f^-rtn ^W( ^t?- 

^^iT nt^ii ^^r?i ^»( ^ c^, ^ 

stn w n’^n’Fi nf9*ftc*i «rt^ 
‘45ft—'O" f^^ri «tsf nf*it^ C5i% I 

ntf^t c’l, ^Bsstn cnc5f 

fsiKstcn? fwr^ srn i ^'sn- 

npB5( cntc*! stcn?r ^'e^ts 

♦f^j ?rr?i ?i-ft®ft?r 

*(ttn>i^i?nn 'Sff^aR 5fT? «rm 

5f51[ I 

-•, ^'145^ 3t1?ts f>fC4 'Sj'SC'®? 

nf%sr ff\ '8ff«afS( «rt=^n '•it? 
<4fti mH ^rc^tnntnfl ftc^ 
ftf wfn « «ftntc»i '45!»i nt4 ^rriWsf, 


tnft»n « >2nflw <ft¥i cnii 

f?iist<i «rcn»fit f*ix¥ 'sr^rtft^ I 

‘4t '»l^t4 5?^ 4i4 *itcn'4 *l«JT'5tcn 
t^itt *ittn f?® >f5(^ ^ff 14 

^zs^ I 

• ‘5r^t^4 ^nctj ‘4t 5itin^tc?4 nf« f^<tii*i 
5F41 Inntn 

f^c-t^r n1n*ft5ti:4rnT i f?*itn4 

n*f«i{t?ii 5jf^ HI ^fwz-'ih ^«tn 

c^%—cw, 

c^i^ifcHl stn f^"'® ^C'Si 4^'- 

^t"n%< ^'tar^sn fenn fncn 

5t*l C^ 'Sf-flc^i^ ^^4-nf^65| cnti*! ’^tfn^s 
^$1 n^:55?j iii^lg fSic-t^ >fln 

'®n^tw4 f^c“i>i »iw ^z^ I 
■'sifflH ntn^ c^z^ c^ 

5fi:?i, vsi n^«- 

^]^\'^ «ft^l c<fr!i 5?t«ij I ^ti 

51^ "Qci, '®'®t ^t'«i VI I ‘4'5tr< it'Si 
^5ff^ ¥tn C5( ‘S? *i(:«fj 

^U ^f«f^i^"(t't tfc<r 4t«rr^ 

ntcii -'ll I ‘st 4*1^14 5isf^csi?i nf%*inft 
f^nji V I 

c^ V nf4*[t*i 1 • ; 

fvs npB^i^irct^r T^tc^T, C5i*isf— 

*{?!t?icntc4 "a** I 

^15 ^fif^f '?1lnft’«3 vcn iflt ^t'Q^ 
nt5 ni ^’s 

<1*^ ^ vj cn, 

=?rc5f nv #nt® ff, 

ni I n?tc« tt^ nW?? '■if4¥ 
‘451'^ ^*r #nt« V 1 

viit (Stntfipi c«? 

5i5^ arm, 'flpw^rtt«4Ff* 





fvfn ’?t?; '«t?J ^1*^ 

«tc*T «FW£rt^ ip sTi I ^ iir=?t? 
*IV2rc*f“f, i%, 

’i?tc=? "ifri^ #’ft« I 

^ni? ffC^l c^I 

*rtcJ!, ^1 m) (Rc^ 

'»(tf^?R, B|irt»l <ii^K > ’itW? 

^nrs c^r-f 1%| •ifIsiM ^tnr-^ '^c^, 

■il^ ^Rt*; ypc^p^tp ’TtN^1->Tts!fH ntm ’It? 

uqa ^rc?! '<Nt 


(^«ilt ^iz^'9 iflt «r5Tf^ ^t^fkai 
C^r^tWl ) I 

■e c"<r<F «{'<lf^^ 

>rt«fR‘r^:’ttCP 

c«fc^f c*<fc¥ '®it'>r'® 

'i!<?'. ^[R^; jfN'^ c'«rc^ '®{t’i^' 

’ai^' p I 

-^ill f<^'^ ^fs diZ^'^ 3j3?|j;qg ifCV I 

jfs^l '<0 «r?r»i «ft«rR feces' 



i^^ «rrsrf5(? i 


P I lijl 3rt9^ tt%1 

cpt<j|« 5!p?f s{c<n ’T^itn^n 

#nt^ PI ^i:«rt*r»iN^t c^tc^f «r<tfif« 

wet >r*i?[CP 'B(N^!i“^it'ti 
*55fTC¥?f ^ir<i fpr«is 

n^v»^9rt 4^iS l^it^ Rfe^R cftri«i '^>1 

5p'»f%« «ft3Tt*I, f^^tR 

aF^H ^11 «ft?t»R 5tf»l^ wit I ^Slt^ 


^ci *IR I fe'4. 4 ^ 

(j]^ ^«flisffl ^'c?i 

tit I 

m ^*wt ^ 

c^T^tCir 5t^ ‘‘Fc*i wtt I ^ tn- 
jft’fciifl f*r4' c^rr^ ntsiR »ii^i§ 

•IV ^tsfl <il<l stt*l *Isi^?JT>1%WtC*R 
( Monsoon Trough ; irNj%l ajSlRi) I 
^ ^ RfI«Wrp ft*i5r-’?9| VPI1 ‘nsRp- 












fs{^i>T*l’ 

I «! filial <51^?} ^rf^l^rn 

<cflfh’!t«fr?i?r ’tf^m ^cn^i 

?TI, 'SC< ‘ill 

ni'^c^n:*t; f4^ ^cirHnt’r^ir^ 

^iftf s;?!, ^1 >(^S «*(! 

f ?«:<, w^7 rjip|ii-»?si 

■i\m >i5r?i c*r^i 'ir^ c^, 'fit 

fvisBtn’ ii*fTsrtf-t »ff^c*i‘ c^iCN c’fti? I 
•fll fucn-T-'^i:^^ »tf^i^^'i:ii?} -fcsi 


«P5| ^‘ft^C®?? ( Cyclone ) 

'^-.f 1 m '5it^?-f^®tc5fiJ 

Monsioon Depression I 
v-io f^a[ K1^!8 P 

■ii^=x 'Srf®iS^ «iPe»(tf®?i:’? »i5(=?!?-f^i(5ti’i^ 
f^'-ssi ASIC'S 'if'irf I 

r«rtsi ®tijr*if c«{c^ '»it<i 

f’fci ?ir I ’tw 'ii'sf^ 

®r®T)'i, «r9fr'?-i, siJjT- 

£f^V«!-^lR f'^, if’iil'S <^'«fSi'9 

5f;i^ ’jjfcii va| w 



sttsif&Sl ! 


uq^| 8 'Sffe’sl ^*5 '®t^ 

ifasitr*! ^in*i i c’rfg #nt® '« «rr® ^ m *nim 

*i=t^i^-f5niBtcn?i c^ ’sin’^ "<^1—c^rt^i '<i5ris 

fj c^, ^t'«^ #T^t^ Ptnf!'® *tc® '®t5 

f?c? <*111*? I x^, ®'<N[ ®tnc®« "arcsfif «riii ^ • 

i(tPT 3it^?t fH ^tf 'iifis ffFF ^fs ^ f 







CH, 3 






*it»r ’T’l^r 9 ftc?f I ^fS|Es|-.pff« 5 S] 

«fRrc;i v(|-gj(-?f s(Zff»\ C 9 fc^ 'sit^sg 
' 3 t^=» c«![cifr I ,j,^ 

*f^ c<^r ^'8 I (ij^ 

^CW I ^flf f^ iSp^tCI 

if?f?[ ^j?r ^5,. 

wt^ri ^f 5 r c^, 

W (i)R?friI gpH-f: if*sj 

^fC<F I ^Ci?| 

C^lJ*! «f?f>Tt-« vf(^ ^j)<f!; 

r^f *1 JfC^rfW 

^^W<! 1:3=*^ ’?t'f^« I >f^fi|j[ oH 

'ot^r'o? C^f*| C^ffC^ "^si Tgr;;:;? 

jft%*ttf^c<^i f^tCT iff^*! 

f?Fg ^c?j ^tfn^ ?ii I 

-fTfS ) 5^^^ 

qtcn I spc?! j^f^_ 

c^fs^t^r few ’Sft^ tffipsj 

f^jt Ftni? mrff^ ^?fi 

^t^ fe'5^-*^^ 5R^ (jjfiifiaf 

) I 

c*>(c¥ «itn^ Ji^ 

'iiiw 5 fi; ^tci^ 

’?fc»i fe^?r ^ 5 t?f^ f%«i?n «i«fTwtars c^t^r 

f? !jl I (ill ^csfh- 

’fKc?nr fe^ra fla w 5^1:^ 'irfca^, 

^1' ’sf^ atr^ * 3 ^ 

(iia^ ®rT?sta^ ^rtc^r 
fe*f^?r^ ^t;;r 'e sitart®^ 

^*Tt^ ff I 


^f?'9 fe^iT-<3^^r 

^'■<frrn sfffaa ^n (ii# 

*iia^rc^ ^ ^\j:^ f^g 

'ftras'i (nl fe^a ^(ar®a ijf^»i'^ 

f^ic^ra -^fa»ii ^w*rNca 

?!r, C5r^f?{ ^^^J^ 

fen-^ fwc^ ^ca>' ?ftcsF 

laf.? '« 

fe^a-nf%*f (iicjf 

I ata^fa -(iiaj ij' * 1 ^^ilte|'j nsj'f^Tjisj 
^ca m-. 5?rt>^3c?f ^c^f-r -fca 

'il!f^ 'nt8!f^r“1|5lt9in^ 
nc® nt^(i<r ft!| f^pg ^ 5jf j 

^ ^^1 *ffi5*f cRfc^ 

(ill (Western Depre¬ 
ssion) nf^’f'^f l!f9P«| ;J)f^ 

fe^,j vSTCf-r, sisfm, ■sffjffsr ^iia'* 
fern fwca ?w 1 

'iife >i^rif isrtJftcs^ii n^ai(f5it?f 

C^rC‘1 

*[?<f ^ca nc^ I C3f (^;sr| '5ff>TfC*l 

# 5 a I a^^fsr '6 ^itafa 
^fg ^alafcwa (Western Depression 
Primary (na^ Western Depression 
Secondary) (ii# fe«a ®tac«a fena fan 
^^ifg Jiamar^a fena fin 591 :^ 
«rt?:’? I (iia a^c9| fe«a 's f%l 

f^ # I *rp5a c'>tz^ 
af^'«ff[ »rf6, (iif49( *f<f5 ^(g5j ^taraa 

fe’W fka ata i^ia^ a^ ^< 53 ^ ara 
atca', ^a^l liina at^aa f^aa'a ^aai 
’sta'Q feaira rbi ata 1 



fwm 


C»I '®tc^ m- 

c«fcf 

f^^tf^''5 ^^<5 >l^3f 

^t’l, n^c^ ffc'd ffC^' ■«f'Sf»i?J 

>rt^=9 -4=^* 

^r«fMt^C3 *<^55^ (Cyclonic Storm) 

f'V! (?Nrr*i -%^ rMi^ 

^r^Jtfil's- ^!fp n\Vlf ^Plil 

TOil ’«ir!TC4i? w n I ‘ill ^T»l 
«»m 

C5?’f 

c«fi^ i.. sii|?i f^^?ri '®trQ ®<i I 

'»ft?r^ *Tt5R^ ^'l* 

*i9m 

'?t!r fv-n «fC^f*! ^s? ■sjsr’l 

'1^51 ^p<r^'6 ^^9- 

I 

(Pf '‘K®'Sf?liJ ?!f Jlt^H’if’Ti:?!, 

5rt*ft?in«f •« cH to- 

sit5t^ ‘4 

'5)sc® fifr-^f <^u m^ ^t's^ « 

I c*{ '« ^ 

sjt^ a^c«fi:“!?i fwc’F 

sjvw 'S ftrw 5^sil <4^ 


C >i-t »i^'tn 

Wfij litsi 

■ -ii^? ,^cs(^ ’^tsf 5^5isrf^’® -■fr^i "stcf??! 

»f%g )%»* i3ir<f I CJfV'St^rFifi:’) 

<friic*i 4^^®1, c^ 'B ^C5)?f «r^c»i 

■ JfF ff^C*l '5IC^t<<-sit'3^ 5irc’i'« 

« 

'j.i^ W5r ’ftorc!^^ ^ I ^ ^fc’i 

’[^3? rAZ^ '8ft?r® <to C'irc^^ 

<1^, to ’flu 

ign?} '-‘1^ sj-fart '®rf<<^ n, 

5^si^' ‘JT totPr^ Mil 3pj( t 

sftc’T ^ 

?:ei 'rf^cfc-rw <flrc?c«f?i 

TSief^i ^f^^til 

I Jirc’i c'ffw 

“f^ ^z^ ^"5^ to 

^fc?! ^1 I '®'<^ ‘flfll ^^^'551 

^f'^i 5i-rigt®r 
sr^5i“t I 

’Tt^rcn *ff^‘l 

<£rc<n 

511 to AZ^ ’Ttn^ ^•f’Tt'tW 

•ifc<f I C’l^-'StcnJil 

’f^’Tji I «rf^ 

^-«i$ JTrtc?ptt=(« ^ i 



CJf, >»«j8 ] 
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'£ff%-W?fC«3Q C’^ f^tlt^ « 
Tsj^fftir ?[c:?fci, fe^l «p?ic?i 

f?fii s sf-s I fim ^e 

?r^^C5ia 3Ttsr ^t*ifOT I f¥@ 

fF^i mm ^tc'^, «ft%^ 
m«{%^'« 

^ I ’stfs 

'ill 5rt<jt^:T5i c€\ fc^! 

wt*i '®i i*Tt*tt?r“nj «rtf^- 

^*itsr ^tlca I isft^i cncf m, ^ff^*i 

’S’tsrff® (=^1 

l^trn I atN 

^♦frpWsT f%^u ^^ffs 1k^ I 

«rti^rT ifll 

nl1^fic«i5r »rt^tfif^i 

«if^ ?f!j5rr=r '»f^m =!?’TC^ 

CTI ?|r^ '0ftjf?f, ^-j ifu! I 

mw ^’T ^‘f '»fntt^t^ i 

Jiw c’l, 'iiiif^ ^i:^»l c^i 

miH 'fl-'^fw^ CTtn cni:!f 

?JtC^—? f^Sf 

?5!r$ ‘«rt?F:9ii 

liltrJJl I "Siti? ^^fl=T 

siti^ni ^1 is?t^ f^f???i 

'ift’lfc’T—?f«ii K«i ^f^Rtrw I 

(^1 Musk) ’fnm—tftOT srf’r 
sr}^ «r1l»i^ t^jtfwj 


'BRT^si ^5f5('ff^^l JTC^r'iJCW^ C’Ffsr 
c^l I ^c? %wfr«r« 

f^?prw ijnif i 

•ii'sf^ ■?t'^ 7f«r^g ^«,ntw5?- 

'ttr??r fk^ ^Wn cic^ 

I '«it? ?C5C«? >itt^ts? I 

C*R1 C^, sftl^sR Dr. 

Wallace Carothers 

?r?iif^f^l ^*fK ’!’R 

^c?r%9isT— ^?tsr ftnfe^isr Astrotone, 

<41 ‘(^c'f^r m =?=?[ 
'src^^^ w?!l *tt'«T(i Tlf I 
’Ciil 

^tr*itci«r ^ 1 
nf?inf^ ^zm «f^-fR:*rcsi <4l c^tzm 
*1^ fwfsnfe ’ft'S^I ^t?f I <flf5 <4^ 'Q 
f^, 'll?! Paradise Regained->4 

‘Beasts of chase or fowl of game. 

In pastry built, or form the spit 
or boiled Gris—amber steamed’. 

iS>«'ii -r^t^ ®t: 3f# »^to ^^<3 

<e5r^!J9 <4^^ <sfjt4t?<^is? firt« ^:r I 

<4^ fl3tT>t?tca?r firf^fJi 

CJ?*!? ^ ^—cn '»frsr^ 

I <4-Tr^«. cvr*j ’ir^- 
Jl^»f *tt«1i1 ^ I 

^Wr<^^afl *ft«in ^ I caff<W, 



c»r, >»<►«] ; 2 ttwt%w»ar^ 


nt'sil ’^twi 

ti|^^ 'Qi^H (S?? '«rtfe’9T 

*t^K ?fCf <*111=? I "8(1^ '@t^- 

(Timore) ijtafi 'epj=«ft'W^ 

'-ftc^ c^ fn'sfef^ap^ 
fi[?l Vb-4 ♦ft^'9 55*11 

1 *(*T^, wn^ 

. ^zik ^n < 4^1 '®}cw 

m C'SPT CW'?t1 ^f5 i 

fitjS «(-<’? m 'sifs 

I ^1 fi(ajc«( 

■'*1^ 'sft^t^ I 

?5J ^nWsT (Arabrein) [ ^£ifg 

1 I 

-Pit*! *iTratsif>i «r}l^tS'^tc®f'si 
c>i\3it?’9'« cm c5tc^ I 

*nrtc?f9 I 

wc’fs 5IOT i)t3ft?i 

^c*i^ =?’Tc^ ^TMfl<2hw 
n’Ffwi «flt ncf 3 c'^'csf 5fi 

<ii^ (Civet) f-f ? ftv 

C’ltjrc^lW (Civet cat) ?r*lt I 

uif^l « 'JP| ^t% 

(Vivcrra civetta) c?f«rj^ f 

JTEatE^if *ii?ftc*»i 

^ I «iit (?i, gtcsifl ^c?r 

•['©iSc^ «rv «£n:wt^iT hi i 

(Skatole) 

HtW ^rt3Trt^^ »! WJ I '»ft?t 
,JS»I 4^ %^3r—Ht?! 


(Civetone) I 
5Ffi W I 

«rr%3f n^^Sf^u Ht*i w^Nff^irtsi 

(Castoreum), Castor 

■<*n ! ?)hh (Beaver) c«f^ «rt%H iffsj 

<iii§ I fi ’« fe'fff cai%ji (iit '211 %ir ^Jfrsr 
'ill faffn^ts s ?1I I f^?ir, 2ft%{3c^ 

■<«i 'sf^ais 2ft^t®rH I viljvr'fl -sigH *rx^ti 
nl'Q^I CHC'SI, '^'CH ^ts (fur)-^?! WZ^ 'OTHHa^ 
¥c*i 5Tttn'« jp^fH 
I ^irnt^tH 5!FJt^Ciai3 ^«fT 

I =arr*rarii chc^f's 

2frg »ii> 

f^if^s c*f«n Hfir, '-siinictrT 

¥?{1 I 

*l't£W I 

51%^ 'Sf'if!}-! ^iH'S’hr 

m\ I c^m^ 2ft%<i 

'.^^f f3ffHrr< sjaf^rn 1 

'«jf?:5itf^^fil ^t^ *gyt^ (Musk rat) 

(ill "srf^ 'ii¥r3^% i «itc>(f^¥tK 

(551 C*lf*r HI Fur ^*1THtH (AHn I 

'8(^C*f, flr^nH ¥C5 ^|f%- 

C!Rt3 'ilCHH HtH I 

2I1^H 5ftH*S}f^ 

aif^ ^ I ^iHalfrH afw 2ft^ 

^H’Sl HJ|| ^.CH I 

nft5?t¥tr«i 'srftsfttHH >flHTHirn 

(UnsaponiBable) *^¥H1 J»* 

ntlf;¥¥ 

CHH1 C^fC^ ! 'flCifH C¥tH ChI 

5WI 'il'9r*l "aiHia) 

f|if»rr< *firKl8 « 







nCf I 

’iRRt^r ^Tgr (fll3 i 

(Fixative) 

4151 

c^*ir« Vi I ■^Jt’^a'e 

«}?rfs, ^cw's 

afS|{^? C^tH af*|ffirc«f^«j 'SI’W 

iitei «(ijc'f^ '»['< liil? V I 


5fl?(T—^«r7^: OT — 

()») The Pharmacist, April, 1957 
(\) Nature, March 10,1962, voL 193, 
No 4819, pp. 978-979 

(«) Perfume from the sea— 

AUDREY NOEL HUME, 

*> B. A., F. Z. S. 

(s) Synthetic Perfume Industry— 
Justin Du Pont. 


S',;5i^P«r5arm ?(tJS55\|fl 


^fa^siithr 

c*{, 

■'8 wr<*f 5it!?^ 

<F?i ^‘<s ntr9 I c5tW^, 

'Q 3TT«(ta«| . 3ji?}7| ^cn^t 

nft? i^lr® 

’Tt^i C3!^i o^c^^rsTtfir 

I. Tf^ "« fl tu- 

5TtC?[ «r®f!TiT-*fff%j[ wfifl 

5it« ^fac^ ntf^mi •ffaa'iRi 

^ai ca sftc'sa »r^t‘*T- 
^Ffaca, ^Wai «< 

'« *itiT 

ffw 'sat »ft^ 'e 

f^£5F«5? at%i ^ca I faat^r 

i. 1 ftw 


'sihtt^'^ 'Bifitcai acs5[a ai ^t?l 
sjcaj a^sitst ’sfsf’TWji «>!>' c^t^ 

<!s'a«9 c<pt!S at^ata '«rHf 1 ^ i 

^ '«5W^*rT ajf^ 
ntlc^ nf^ta nfa?piiai 
'Sfa^j^t^l' ^^ai *f%a! itflfa^ ^j, 
c’tM, ’Tfatai 

'BfCW iitipiaa a^"t^f%a atai 

«r^, ''rrtuCl’T « cat^mMi ajfea 

»rwi ftPfa afai ataa sr^a 

^ =iFai >r«a ’rttai sTta ^aff^a 
•ffa^iata *rfac«ff^ w f¥ «tta 
5ftf5a at?a =?1S ^ai at^r® ntia, 
iiacf aiitrntFai ^i i 

«I ^Eatar, ataa® cafi'iiar's %«- 
af^ ajf^aa atajastisaiaaffca sfwaa- 
astlfai ataaaalw ’^atfl^ 
catm afta aartaai il^ «rai at^atta a1^ 



csr,.«ft&3 


i 

*ir=r gf^, ®t^tf^, t.^, 

^•f?tt<f <«^f«'5^ sfTfe?ia['« «nsf=i=r-'n% 
^flTta C4‘?. n?!t5j4 f??i »itc^i? i 

c«i ^'■^^ ?!^“f5f^ c^ft’f 

(?T^ C>r^af ^{%it'Ti3 'sr^fi^ii- 

c^tn ■■^ still .S's»tn"« csfc^rs 

ifiJcs 1 >ii| s^"r9f'« csftt^t^ 

ijf%*si iff itafi^iar ?s}pi?[tf|^ itiTfi 11 
iffsil c^ti 11 

^XSl, ^t^l ^Ic*1'« CStn ■'Slt'f^4tc«ts -^citn 
*lllci 11 I ^C14 TO CSM Cl C4‘H 
’Ktci l-it^, ^I'll ltC4 I "^1- 

ICST -ill CStC^fS W*1 lljSfljl Cfll 111 
11 I (TtI 4t?ICl ^1 llCll CSMCl ■'«IC1C4 
3t?r if^ll ICl 4Cri II I cti>] 
() c^csicin ?.'«ii ifll cstc’m 
! 1 iit'«rific*fi:i 'ill citcii 
f^i 1^1 if^n «rtc4i I 111 it®^: ilciti 
ff 'd ’^41 IS'^ls ^iltn5:'4 “^CiS ^tin ^1— 
”iti « f®cf Tiii^ ci^l c^t^cici 
^lltl fBfl limits l*c^ 'fl^ 

ci^i ^Its i^tm it?:41 'll 
f*lf%s i^i'i C4ti cl^i ci|i:®icici 11 
"sw It® Mm f^cii ’sif®! 
^firc« *(1sl Its 11 I Cl^1 CllCeitlClCfl 
l®Jtt flltci 'll citll’fl «ft^'^tl fl si fll 
•fttni irij ^*«3#£*r fi5(«i 411 iti 111 
>nti::«F Cl 11 iiit€t 'ill citcis t%i '»f4- 
^I’ansrftl (Rccessively) 1^1 I'fsC'SCIl, 
^tll ^tttcws ^49trfl ICIT 'Sl CltClS 
^1 ^ijllll itlc^Rl I 111 C4tl l®tl 
f^tlt®1 fl4l ?lc^ Cltl'Jl® 
fwi <« 4 l »rrt »if® 4ci» ^ti cil citc’Ti 

•[«P1 'iWl ItlJ 44t"f ^Ic® ttll 


Cltl-si® 14Ttl flltci Cltl 

Cl ci^c^ fi^'^ 411 i®i 11, cic4tarcitl«at®’ 
Ijf^S ^t'€ll-4«^lCfl «(tlC4S lliTtl 
411 ICl ?tlc^ ltd I 1^1 4ll4lt 411 
slc^l CltC’11 '»ltfl’«tl 4fll1 Itlc^ 

ntci, f4i 'sit^icfi 45fii-4»('®i citn 

41 till ffC^ TOC^ 511«1 '« itcitl 

Cl?cqcici ^;lltl l®tllt« 4flll lt|tl-“C41 
»i, "ii^tcfi clii'sr® i®ti s^«n 'sjcin 
ifcitl 4® 11 ^lltl l^tlltl Cl^l iff 
4t^’ '9 ft 'ii4l Cltl’St^ l?|c« 

«ltfll1 ltC41, -at^l ^Ici iStftCfl f41 
1^114 l®tl->i®f«Cfl ICIJ Cll CltCll Wl 
«t4H Itlltl I'filll ltC4 I f^4l 
4®?1 'ii 'Slf^CllCfl (Cousins) »rc*)T flit® 
flRli' ?lc«1 l^ll'vs csfcil «1t§#tl l?»itNCl 
Itl ItlCNS Itcil fl4l& -sit^llWll 
IClf fllfi^ i5lc?l| Cl Cltl'SJ^ l®tl-^®rii 
4 lci— 1 C? I «ci icnj 

^it? '«imi fi4l 'sit'fticfi icijfiitt? 
ClW® l®tl ?lstl ^®tlll Cl% ltf4Cl I 
8 I f|=5 flit? •Sltlci '1141 IW 

fljfgc^l ^tlcitcil ICIJ flit? 'Sltc^ 1 
C411 1(4111 Ilcnt4 vilftl «tl mil CltClW 

cici mii c^c»ic4 «itli 'Bisitif flit? 
4f«r5 ntcii 111 f4^ 'utitcfi cfc*r 
^C14 lltC!^ <3,11^1 «}11 lt4tl 
wiiiciT flit? ?f4iti wtf^m?j ftsi 
«rcft*f itii-^t^ m\ cafj%’«i 'Q 
^tlcitcil ICIT flit? mt? I TOf^ 
m cfii %tc4 Cl, 'SfCfCi 

‘1«411 flit? «ltifll®SfCll ICIT ?|in 
ttC4l C4XSfrt4 '«ltff4M\ ^Clll Htti 
cicfc4 flit?- 411 ci^ nt*f 4^in 







fkw »f»«Ptf%^ >« 5{Ji®tx;? 

,5FCe( 

*1W fT<t? ’ilf^JTt?! *iftf^'C*) 

«rf^lI1 ^!»lf] '-FfaSl '<tm I «f>5fSfSf- 

cijti:’f?i 

nt'S^I ’ftw I iJl'S* Rh- 

ftfl Rh-CS(t?||S« '8 J!j|:^( 

3ft«ABO sfcjfx '«i>ftsi^^ 

«rtt^ I 

f<’itcF'!f '^^•f’stf^i^i «f5Sf-H[^- 

'®^<CVf<T nft’SFl 

r^r^ii «it'c^5'i I ^sf%r4 c?t?r<5}^ 

!»I£f<!>1'!!) (Recessive) 
c«Fcai «ft=ii 

c’lc*! *1^ 

’T'®# cvr'«?1 ’ItC'S I i\~ 

»iwj c^ f^tc^a 

ifjf\ ;gt?{ #rai f^C-!^C®8?{1 cnl5i*l I 
S1C5T ^sr, '5t?IC^ f^r«S ^<, ^*ff^, 
c’Tt^, cnfaj, « <[c^a 5it«(j 
(Outbreeding) ?!f, ^tc®1 

5T^% «ii:«fj =^**'i5t'® c3tc«t<i 

^*1 I f^f®*l 

«ftC®S ’ttf ^1 *IC<fJ ’r^fec«j c^ 

'« ’1®=? H^1- 

>it«i «ft<i^i cw«n I 

^fif ^«j{j 5f«; fif, ■^zi[ c^caf 

«fr*it^ Ftr< c^!i ? c^iin- 

>Ft«i 

’f® 

i «ifW 'S 

(Tfcn m 

'^^1% I ■•at«st*r?i <ii^^ ipte'^ 


y\f^ *ff^ «f^i 

5T^«1, f^WPI 

«r*rN's «Tt^Wr«3 

^it^r<, *i5^t c«kf^5F 3it*it=fi '«,’rWi%«F 

^tf«f?l I 

1 I Survival of the fittest, 

aTt^sr nvirtcsi ’ftr’F, 

«t^tw >r^tir-’i«r^^ ’T*!? 

C^t^T «(tC*FI CVr^l 

«iN*r -sTF®! ■-Ffii’ii «IH c?c"t 

f^^8fit«f 'Q iFtr c^ifc^^Ji nfs^i **ftc^’ I •ff^'Ttr*! 
"SfFtWiJ ^lt=T->ri?r«'C^ CVf“r '®fs^1 

I 'AU^ 

uq?!^ 'Sitb‘ ^rtFftru ’ftes -ii. 

c^t’f ' 

c^f-f c’ti^ ctfc-iit “tf^^. 

^tc«' ’T'r- 

c^itn ni^i 

<irtt^i c^ >it35t®(r '8 ^sic^f 

^f^ltil «itc?t^*i ^f^tf^'^i— 

c>i^ ewe-r^t 'srel^f^^ 

-tfeg'8i«t«i'e ai^pfei ?pt^*i ici 

7\’^^ 1^1 'srgii «rt*Rtr*f?( 

c?r"f?i “rf^'8 5(1 ( 

«» I <i!| 5F«!t| CA, >f»rrc«p 

5!i:5( 4‘f^, c^rt '8(ft«Ftft *itift*(?r 

jfN^ii ^t'srN 

enk^, c<r»ih 

^«(t!( nt^Jffi'Sl ■« C*fff 5Ff%«lt5 W8ll 
'»«1 I ‘111 '®«l SFIIW^ *ft1l- 

CA liar^ 





(?tI 's*r'»t^ f%sn, 

«rsftf^ fj ^ft^f 5{tf5m imi, 

^itiri, sR^i, ’5i[5f~ 

wm, »jif<i-?N‘f5i, 

'9 

<ii?i^, ’tf?!?:?«t5r^ !^t%?r si?! 

f^?i c^ ifem sicfT 

sj^c^ 'sitt^ I sit§n<f c?rf5t 

f^=r^ Tt^ ■ST'sNffii^, ^T?- 

f%^i, 

c^t=r 'srsft*! nt'S^i I 
11 sits'r^'T 

« 51 1 C?lk55 

ftara *351 f^r-®—c-tW, 9 

«r^f^ ^PrS I 'BUfT’pr 

'« 'Bf^rrNsii ^TJitrw *[5^*1 
« *3[%« f^S5l ^f5i 

'8l< wz^, 3Tdt65 

nt? I 

55?tJi ^fhz^ zn^i ^t^z=>i ®t^t^, 

€ m 'Sff^JTta 5t%ll 1 

nf^5‘a5Tt?i 'sfNIxw^ 
f¥ ^flr ®'W3, 

^1%1 «FfaC® 5lc^ ? 

affN5f» c^Rit^, 9 

«rciit3f5T »isitc'SF 

« c<rc9!tftc^ii f% ? 

C5%?i 'Sift c^t^i ff?i— 

^®ThS^ ftst f^5rtc5?r ^ft^r^r- 

9PJP81 '« s!i 

^rWafT I 

c^, c^n-r ^ «f^wtw^ 

cifjf <natw^i 5?t^f f'F’i of<n f»nrni 


cv, f5fc*r^ »r^w ^rfa? 

•ft«, T?’! ^f955f*»H?r 5jj|%i?rj 
ntc5 I uil 3^^9i 
sfffs-t%5^ ^T^tsT '»f*Prt1%'^: 

9 ^®, ■51919k?i ^fsrai C5t*it5, f^'^sr, 
s C5c?iir c^9?itC95 3f« 5(!?t%Tf<i -ntt^t*! f^fli 
’TC^? I <459 ^izm Sflfjff 9(^1 

Hfil iSTf!l! ?(ff¥r® ^1Z^ 5^1—uq^CTOf^? 

c*f ^^\z^ >{'i «!(t1%i:^, 

®'*j C?!^ ?r^ 'Q ^’5f5fSili?5 JS^C^ { 
b- I 'SJ-f f59f JT^irsi J(CH 

^f^^i 9 *r%p*fr^- 

(Genotypically) ’fKc5'T5 ’TW^TC’?'sf’flTN 
J!i I 'srf^iS »it5|5f «rsf 

sit5:>i ^k$ 1 ^rcuj^cj? 

•■5rrs‘i-si?i iffta >i59csi'^ cn 
5f5f^ f^;«5ii'5i I Cl *tf^m 

JT5l5^ 5 ^^, ’«fnC3W ZV ^‘i^l 
kj c-i^iw 5 ^%]* ^tiT ^ 1 1 

^1 wfs'sr cff^i ^t!i.c*f, 

JTN^rii ci^i 1 
'®r'J 

«r!Ft“f i 

^U fjf<5 W! %ttl| f?!, iffit etftu 

5T^fi:siii »f^ '« f%f¥3 

c?^i ^ nflm 'aiif^JitsT 
mPl 5^1 ’^tCf ? ^pRt«r ’Ht’T 
55 , cm 'JSl^f^ snJt=T“ 





^t?i. ^^c*i ^3frt^-‘fe55®cii 
*ffl '« srtc^R «itan ^tf^i 

^stc^ 

=T^C"ra 

c?it*f nt^?i «(^-?fk¥«{ 

wt« sT’it'ftsr ntai 

=ITj%5m 

spfl’c^if I f%f ’®rc^r^ ^r% (Pi«n « 

I '« cwc^imm 
pf«’n ^x^ ^ «C3(<ftir 
m nf^Ji Hi A9m srh i nfs- 
cHcnsr Jt 's cH^ff^ nMc^r^ 1 
i-1 "nt^i 

'^-€>^ ^rc^h 

Jj^c^ CTHH HC®1H Hf5 I NQ 

’TlfH3!ll«l »?(§ I *nt^ « 

«ftaH >r^fH3!{C«l ^\S\ i^trsw 

Hf??’! ^rs .ntc^f Hi I fif if^sf 

^ffei), CH f®f5 f¥§ nt^i 
Ht^15t^=^ttH «rarHH“5ps[^! ^<n 'Bf:^«Pl 
«rHrHH-’fif«^ ’^tai ^sr^ hI?!^ ’?! 

's^CHc^ h"5 ^chh i fVi 

<2fw-n^P«s wtfli 

'«(tHt^ nf^n ^Pcm 

nP[ wi #ri 1 fHrar^ 

'5i«tlH HtHt^IfH HtHfHf HTtto 

^Pr—>IHtCif <i3H^ 

«f^5RH ^ 1 «l1t ^vs 


[ ^»1‘^ Hi, *s{ JT<«m 

« 

5FH1 'siftlffH Vfi HtH HI CH, «r«IHH- 
nt?tcHr «ft«nteti''»r«*r 1 ^ ntn f^i 
^Wpi! VhI ^- 

fE;«1 I ntCf 

CH% ?nF Ht?fC3 CH% m, ?,# 

Hf^rc'5 CH% m CHf ®1 Htltr® 

^fei s(5c« ’tfCH—^'itHCH 
'% 

’Tfi'tHr tjr^*i ^sii 1 

HN-fHfilH HtlJH fnCWCf ’HF, 

C ®®1 'S HTH f ^TStHH- 

HtHi HUtH ^«.nt?H 

5if¥'5 '« sfHtPr^ H 1 

'SW 'SrSfHH-nHiPsH HtHI 

<£r«fHH-'*1^r3'< HfHl *ft?JH H>tfl •fft’FKHi 
HI HffHHi ntai-ntift fnltPCH 
f|5Ht^F»!tcnH ’TtH«l^ HH*! ^Hfll 

HJH^i ^1%C9f ^% '« CHHlH^ 

^-sr^CHH 5T^tHHl I 
«f=?f%, f^l '« HH CH itW 

f?H flH ^fk 

Ht«fj *0 ^i:»r ’r^fn ^«.nt?CHH 

Ht3rr« ^i I HfH Htn^fcHH 

ft«Pl « f&pF«>*rt5 HTH HHtW 

HtC?, ^|C «1 55 ^- 15 ^ 

HftHH HI 

'^HHHm ^fl:^ %«.>ftfl® CHtH 
»11H^ nflfKHl 41*1 HI HfflfN 

HftrsSH HtiH ^ 4tfltH i 

* 



( 2 rf 3 Rrt 


sffani ^1 ^tT:*ift¥a Pj^Tr * 

■»rrf\^^ stifi 'srf^f^i) i f^f%s 

£rf'*ffs?sf <t^tc?if- 

F5lt3 - cifsfi 

^iHf-iiif'^j Vax^o* «fjr^|s{ 

vrtc^ I 8xi.'® vixio® 

?fNt 5 t:si I 1«X i»'^ c’CC''f 

sif%c’F ^1 

gfir ^:3i I 

ibrfer*! 

CTf'«fW, Cf<2f rrsij 
STC^lil '*(l'=l CS|^^ 
Jictfj 

^ ^ I bi^bir 
^«iT— 

n?tc«f c*ff®i ff^ra ^\zm ■^hz^■^^ 

?if% n'^^cn c^T^i 'srfi:^ ^1*11 

nt^|5 ^‘Tt’ssr^ «!tt?Fr9i 'siti:^ 

^•1 f^5T«^ m c*tr5 **rtc^ nr®f5 m 

*f<fw »(5?t^5f I «ri^tn e 

c^«n c^ci?—«fh w 

gftra 

I <(tij^i c^^iiir 5«^t5r 

«Jtc»iT^ »T^"»fr4 ^ *ft«ifi ^ttr I 

*flr®?» nr^, 
c«fcv fksj^ if? I ^»i?f3?sr«f^? 


« ’!*.?Ti mK ■« 

■^^f? >T??? 5}f?:=r? ?? cell ?f?i ?c?ff»ij 

5pt?'e cft'-T c«!Wc^ W 

9C9?SJ JT1 I j?,^j 

Ff'^? ^t? 511. «?rw? 
fl'r^ftniFfT? i 

:>s»« JTtC?l ’T^i1fti:»1? cat^ Ffwf^l 

(:?st?t^f? f?5|?c*i? Ffni 

<iif?ic? 

£f?Tr® ^^irn^F ^irw mtcv? 

c^r?t^t*( ^*1? I «wth^ 

sfjtcf? ?i:®, -f{%! t? «fr?ftt? 

(Corpuscles) ?1 ^g’ff^rk? 'sif?%S ?t?t? 

?1 C’ftf?® ^ 5Tl-'’^f«f f=lf^ 
?lc5i? nifc^^ ?i ^t^tc? f?f«i 

«)r?f? f? I ’8f‘(Ttnip 

yq?f?tn '^if^C? ^?iCsisf--’'ff^ ’«[f?f«f? 

?r?t? cntf?^ ^ 5fN c?fi?t^l? 

f?f^ ?t?t? (??tf?® ?? I •2K®T’? C¥t?1~ 
C¥it^T5f ^tW's ?nii1 ^ I 

cfptdtw? «r?t? m c?c® ntc? i 

h-c5? srrilf? jR?F lii??. V (Tf fvc^tr?!*! 
*r?w «rr® c?ft?t^t? cTldti^ni ?tsi tWJ 
hvi ?it^si»frt^5n[ ?c®, hv 

*{f%* c^ »ft®? ?1ii c*rtf?^ 





(il’if 'ar^“t «it^^ *ftr®^ c^t=r 

^«j, c<«n:^F (ii’ftB 5it3 ^c9i^|sfc¥ 

’ftr'sr srif^^ i Q 

^t5l hv-Q 

I Q >[^<fjtl8 *ft^il «f!Pf%iJ 

I m *ff^ ^C5l5|f|sii§?f 

P, ^rf^-ife 

I mv"^ I ^M5?rt?. hv-Q-“| m*-^ I 4i§^ 

'ssitlar^tlwsf f^«tTt^ c^fl^l- 
|c?ljpjg ^ 3f^ifi5«| I -ai^ljm 
^3! 'Sltf^?^ 

C*iiB ^Itll «ts}ffl^ fil I 

>rtr5i 

st^ii ^r«jrt«fj 

I 

Q h»’o 

^n Wi"? h(v-Vo)“ 

I mv^ I v„ *rt^ii 4f 

fijfwfe »Pt^i! mw 

C3pt:^r5|^ fg^c^tcuf^ii *itsf 3{t«ni 

5T^¥?*i c*?fr^ ^rrw v 

Vo <'M^ Clt^ ’^tc^ Sll I 

v-v, 'fii'rt'^r^ ’!^<fji v '«i3^t^^ i 

'BT'ft^. «ft^^ 3s?i c<?fr?F c^j:? «f^t? 

=111 

^iJt”. f^B|9C«f5ir C*lt^?jB 

’l^is fen? 

^% ISIJJ >!^«fj1 

{\) CW ’Slt’if^ ifH^l 


(«) ^fuw’F f^f*rfe 

■sf^ir f|5c^tC9f^ <4^ f^c^trff^ 

c«(c^ 

*ff^^ C3T»TtW ^ftilfs^lf faPC’Ftnff^ 
fssffj? ^s{t^ ^c*fT ?ttc¥ I ^c?i ’Ftfl? <rt^a 
^srtJ? 'sifc^r^ v9tc«rc^ lc«T^t*f- 
I 

c^N cWc^l- 

^41 <£rfe^fi:f ^t:«f 

I Sfl?^ if «rf^!il 

C5fC=f (TptC^f^Cei^FlB if C4^tC^«I 

w 

f^OTf^ii ■sfifti’Ta I 

i?T^?t?i 

f5[C=iS|1, C'«fC3f ifig 

C^fl^F Jf^S^ ^tC^'Q c’?rc^tlc«i3fiB!f 

I fi[|i 

-sjjf-sjf^i '« f^<f3c*i c3pf?:^rir9iifiB^ 
c^t(:^?[ fCK «*ftc«f I 

'iiiffB ^Hl 

^n?i ciff!? 4^15 

•2fu9i*i 3iNtu!fi 3Tf*ft<i*r'®: 

f5T^?t*l 'aiff'l^t®? «fm sit’ttcsil ^ I 
*Jt«5T ?'«3 5T«TjB^ ^ iT?Jt^'*T^91^J «!(tr*Fl ^ 
W«f ’f^<5ft^3f ^T'Q I 
C^t^ 35f^«.-C^tC^!I 4JT CW5 ^ ^31 
v4?f?, flft% *ft^fl ’«ln 41*1 cw 

Jirtf if jii f41 ^35cif?r sit«rr few f4W4- 

^4441 f’Fl ’fsl ft <44*1 »r*l^ 4i?lfecf (iifrfe 
>{r(< 4tiji¥ #tRr»i?r *fC4r ^t'n fir i 
nfet^CTf tB «F Cf If 4t9J I ^€9lt¥'Wffer 
44sr *ff®4 4fc»rc^« fens fs, 

<9^ M'« fetnf|s»r^f 45ffe«.-c^«s mf 



5114 


^Si7f«^ CHI ^*) ^tn® ?C!I vftc^-1 

«(m 4C«?7 ciTc^F jf'^ajti^C’F^ -^sitifiT f^rf^s ’TJfJT 'sf^ ^Uff i 

f?C«F ‘Sir^ 5f»l*(tCi1?l »JST |ce5<f§^j|gjSf ftfC^ 

fH C‘ifC^ few Htw W «l1if^ «f^?rJTC«f WC& I Jfc?l 

f «3Tie-^ 



5<tCW‘' I ^WiiftC'S Cf ’TJt*1WreHtf*|^t3 ■■slt’lH «?‘J['?sf^ C'<Cf fwijj^s 

"iftfcq ’fJl'il'SlCiiff^^tWW r*»C^»t5F ^IC^ I 'il^ Jf-'5ft^CW^W fw 

#1^ «j%<5,-ffw(? >5jf6a fca I ■«?t’i1%^‘ n »r»i fw^ivwtff% ^t'’f*i 

wf^w S[5;j(tw '4»r®V*l|^W'e 'BIl’®f^ wtsw fifC^F 'Slt=^1^'» fCW 

«tii'®«ij ni:& I »tf%i-it^ <2f5rl’c?'’S ^!S w^cw i 





*fc^ '®ir^ 4fCff^^ 

«it^t ^rcsi^ I 

c^^a '®tc*i 

c^ jfaca ifsi at'stc^a i^w ca»i*^ 
cmf^ c^il at^tc’ta af^ arc^a 

*Tfa«r3 ?ii. «it<ta “fft ® $ca 
! fa*! at'at^ "t1« ’'ftfas. 

^<r*f ^ta ¥«(1 ^t*iai fac*ia >(11 
^r< 1^«F>-at^tc>!a '®tfa 

'sita 5Jt^ ^tfa—iiaf <t^-’T?;c®a 

*iraj^ 'Bftaai ^^ra 'sitfl—^ta ataj^ ^taU^a 
aTla^iataa, ^t><tcaa waj vaa- t??t i atsst^i 
ai c-fta «it^ caaa c^c5 

^ttac^l ai, C'safa 'waitcsi 

ai I to at^tc^T ca^, c^iatta 

■ 2 rt% ai c^ta fa^tn ca| i 

a^ata 'oftci—atst’^fca ataja f®a 
af»it^ca faa cact ata^^ ntca, 
at^t^t ^J'otta at!?a f«a fafa^« c^ta 
ntca ai i af^ittajfsi ^ac^tra #t^ta 41^ 
»f^T ai i5C»i'« al-^tJi ca a^aaatatna w 
^«ifa^t^-~4t« caffa ca^ i at^M 
«rfci ar»t4 ‘a^ -I'awta^i—^^a 

^raf wai caa ^aa^ c^« 

atr^ I at'st’T ai atafc^i c^ta -raf'e 
c“itai ca^ ai i g^tc«a Ji^aj a^5l>T ai 
atfta ^ai ^a^y atam nfaf^ cata^ 
aai cmafi—a^at «it«Ptwa faata^ta <«^- 
^<ara f4<.ai ^ft9 car'jtf^icai a^faata 


^a^jataa faasfe -tear «ftatiaa ^aa '^^%k 

fca I at^t^T aj at^:»i fkaa 'ar^as 

* 

'SfC’i ^«ta, 'sitata atr^a ca^iTa'^^Tf 
%% if f^ta I a^'t'Tc^a 'Sfca^F atatara^ 
af^ tok?a i^aacai fa:tna ^ta fa«, 
^tata ^a^if^rsa c^\at'arJ c'^fc^ atai 
atetrat'S n^a ai i 
sr'^1 «icaa^^i ttcaa a^^ 

^tatcaa ’jfTata cp?itai—^sa, alia, a*ai -aa? 
a-fa, ^fa n^a alc« «1 

nfa^'Ta!C«l I a'?®; Cftl-a® atata firfsfafa 
jfc?f at'®ta wf%'® I 

nt^ai ca 'silafftn c^m cai^ta—^c^i- 
«ft^t3f ca ^iW’a-aca c*T"t-ca»!t«:a 
caa—'^fV^ at^a'Qiei cat® ac^il ®1 a^a 
9XW I afa ®i ai fc®l, ®ca 'srta'traa 
ica^ t®it6»i a^aa^e jfga ^c®i ai i 

f4« ca^a«ftft 4t atia-Q?! ca 

iF®ia n<^ fa^®, ®i ^taai allas^lia 
asic® atfa ai' i cantata ca at®'rcaa 
caa ^ta cantata ca nf «f[toa =^?f, ■®1 
atl^^tca iftai ai cnw« ’•lai®; ^^tafta 
atoa tjaa"'® at®tcaa 'sftc^aisi^ 
irtai ata) «(aw isit taalatcaa at®ttaa 
aaa ifa—c^ ai, cac^ a®^ ^aa 
at«ai ata, at®ttaa aaf ®®| m 
'»rtra i aa at^ta tw®ta at®ta 'fl®^ 
m ca, ®tc® totcaa aMfeai k»i ai i 
^a ai®tc»r atsia ^ret® 
to ai, afa c®aa toacaa arf caa a4ii 





*ff^»lt^ ^'5| ^‘Sl c?f, J^tai 
^19 ^t!?^ JfWtCH <1tt^ 1 ^■<® 

CW, nf9C*fC>| 1 5siff'« fi[|-*i’ 

*lt|9? ^gr'S- ^fNBtC^iif C^»t 'Si'J^^ ^1%^ 

C’il, >lt31 

^‘1»ltiltil -siCfC^^S c^% 

'i^sit*} <5t'®t>i 4^c-s cf’ri ?ii?i I 

Sltf6? ^nil <lt^tc>1i! 'Sllfl 5fN'»fJ1 ^1 »*: 

"af'Jif 

3T?.'!<l1 i|t3 (114^1 4tC®rl‘ 

«lf4S(h vic^ f 

4ftft4lf^ -<rr«tC’T--^t"4tn^ ^4f§ «l‘l^ 
(:*^fC4 4J4«(N m- 

■«JT'<*)t5T ■'i!^ I f4^ '«ilfe--l' 

>i)V«, ^tCSja f4?i-rfe C<1, 

v|^^- 5-»;‘ 5|(|efi «{f®3FJ^ 

4l?l'« ^?:s!>l '^9%'^ '('I«t1'?l W VI I 
4M»| vrvllv =1*fvatC*l 

I ^1^ ^\il 'e3R« I f4^fV4 
4t'5k>[?j -srtv I 

vtivac^i'a ’TV^ «^v 4ai cv^, 

'e«r'V «b- C4tl C4tf5 

^Jcv«'« I VT^tcnil «®fV -srf^^ 

'«1 

cai^ ^n<i af^tna ■srfsfv^vi 

stn *fc^ I n«tw elf'll ^hi cv» 
firl% vsl 5tc*(a nfiivt*! '«fta ^cvcai 

(^8'^) a'hstc^fa 'ill bH 

CHfcaF '^at's «<itl ^ *rn 4r^TC^ 


'sitvat VNta 4ta '"ita ^ at'stC’^a «(a 
a?v 4af^ I iiil 5}b‘5 '^qtvai cv fvi**ifv«£ 
?| VI, 4|?r 4ta*i—«itvtc<fa -iflxaa fe'aaasta 
ar«t>ifj 5t*f 'Srtatn 4Ta aticaa 

afsfjjfa bfne^ fva® saf^ar^ a^ac^ i 

cv m ^ntwtev ’J^^, «ta vear 
vticifeafv « ^ifftstafvl sfafv i at^ina 
«rfa 'sif’f vtlctrc^fv ^sn } 

f4| 4t4v ®tl- 

«f^tl®, aH, f|%iv, fvav, 

f^nfev f^ael ^llt^l, i'C'^'tV -« ?tlC55?h 

esfV aUtc^T fvf^i alcaf—atcaa 
’ifavh vii4~»!-4T-;i:»ia'9 4v i ai^la ^nftftv 
afcit <t4fra‘3^, ca'jfii 

«i-?f'® fwfvv'e al«k>i c’sc^i i 

* 

vflc^icafv ’«trv4^i fvf?«pa 9tJt»i, 
r^i c^ ig^vfa ^evaf >rfaira i 3 t«p»i 

w^v-firfa^sta 'Silica 'sif^r^rkva <«! 

®icv4 nfavtc^i f'sfv^ fa i vticli- 

(.w<^ VI s8i?fc«i 'srfaic^cva vtvi 

'sfea vivN4V «i^k«i i «ftf 

5§c^ ^k®i—«il%tafcva cwWk'SfJ 
iitafvrc4 atarve^ia ^ ^r^l—'J ivv faF 
«i1vtc»a 3?1'av-£jr^akaf« ^ifaFt-far^ 

asca 'airvk'fa af!acva« *ffa»jvtf« 

a^k^f I at^k^i ajif^jafcva ^qvfa fvfea 

vTlcItc^cva *ffavta ca^ ata^ta ^f^resreva 
ca\at^i vtlcltc^v «fcv4 atfac? 

atca—3}4«i ^ca atca 5C«i; 

'sftvk'fa ^1av« '^tl nfafv^ 

srtQ ?91 

v#c|tc«fv afw's fvto *1M, 

few ^tc*f '«f%«frva *rt?r »fsca^r 

ard I a^tartw «iWw a^R 
*^*1 ac^, «<fa; at^twa JW 



fl» ^tw 

?CK i 

‘ 37 W sfcsi 

!^Cei '>®1 ^u ’ff^t-ir^ 

'«ijff^:® «;wf #*ftflt?i 

mw ^ '»(rtPi®'« 

C-ifCSi ■'SlfCJT I ^C?! ®1 
3T:«f i^f»i^ 

'5rt^?( j}R I afir'is 

ntw ^]trtf^5i c*itJi«i 

^f\^' ijtltlrcafs^c^p f\m I 

Wf!5W £f^51 ^ ?[antr®<) >Tt«ftnJ'Q 

'^Ttc'it^^taft® s^Ttfw «Ptr^ 5if?tttsii 

m 

I inl ^TtCTtf^fl ^1 ^Itcsitf^^taft® 

arf*ia ’[tfl f^v<5l •^•f;('r-'ii^»( 

TO f^r-t5i I i^tcsr^ 

‘4i''^f»fc=^f cw ^mk'f'a 
«C5 C®sif^ «ft«(t^i 

^r*itc*f9 <«<r*T9 if^rc^i ^fc«¥ 1 

. 9t®tc*T ®tl«r9rtlc®9 nf9sif*i 

nf^'e ^ 9r>i (•'•8%), ®'«rtfn (2rr% « 

'5fl! *ff9*lt*l StN^ttCSS ^^9 f^'as* 

%fi I C9f991 -STt^ifii c^C6 ^tT9t9 

«fmJp swtsfl 

C9 ’T^ 91 93ntf^ ^191?) 

>ItiPtC9J *lfil5rf^® ?!9, C’T'Sfsf C9r9f'e 9*^9 
®t^'5iii^® 9t®kn p I ^?<ff^9*i 

m\ c?ptC9tf¥i:«i9 511^11:91 9t®tt»T9 

5Ft^9 ®tl«(aft^t«F 9ft9 ®tt99[ CWC? 
<Pt^ »I9»9 '<^1% ^tSf »lt?'TC9F f9f®ir 
n9tc<9 wen «rf%teF9 
C91f 1 '49^'®k9 '*^f^ar9 


ftwtn [ 9^, <*t 

TO C»9 9C»l| 9t®k»T «1%TO9 

nf99h «ft99f^ nf9f*i® 9n:^--firt%t’f9 
’9rjrf^t9 C9st*l 9Tt9t® 9:^ 91 I 

9r9 ■^1^9 9^*i;5' 

9t"sti:99 =8ff?[Ci^9(:9f ®tr9 f9^ 91 

-f9C®1, ®r9 99^ 9^9-1^l[1 '6 

I 

f9C<9 ^W 99a. 9t®k99 ^%«^C9S^ 

f?9l‘C9 f9;i:"ff9® ^9t®i (^9*^ w1ef\ 
'sif%t5^c99 «i®t!:9 99fei ^t%9'e 
^9t99 ^99t9 9^C®1 I 'i!9f9®tt9 

c^99 C9 «fT^C»f9l ^tffecif 9t«r:t ®1 99, 
9r®Tt99 9r|l|tC®f9C'9f >!f9 n9k<9 

9t9Ji:9 C*(T9*I Win C'S1tf§9 art^9 n«ftc< 
9f9‘f® 9f9tte—C9 C«rt{B9 «rr%9 #t999t9«t, 
®t9 '& WV '^9C‘I9 

€rc9tar9 I 9t®k9 9t^f9 ®tl'5I'fillc®9 9f99t®l 
9f9'Q 9t9l iflljsff? 9t9JC9 (?19 9#^ 

9f9f9® 99®1 9^t9 9tC9, ®9tf9 9t9l ^t9i:*l 
C9 99®t9 9Tf®3F9 9lc® ntC9 I TO ^f9^9 
«lt9^t«9t9i« nf99’^9 9^1 f9f5i3 99 ! 

’2^t9?t'e91 9f^'8 'aii:9'‘P f^p §99 f9§9- 

•119, ®9 ®ft9l 9t9 C9, 9mC9 ?t^9®t^- 
«t^f|c®9 9l®f® «i9f^f® «[t9Frf'«9k9f §9’ 
49« ^19 C®tC9 I 

9t®k99 9Tt=fl9 §9t'ft9'®f9, C999 
—f5;f^t9, 'SI'r’fi!, t^9§9, f999 9r9« 

C9k9 f^9 9CSf 9^CW 9t9t9^ 9^C9k9 
f9f9® P 91, 9f®l9 C9W 

§fl9 TO 9t91 JpteW 9J9?t9 9^1 pl 
|j^99t9 «t9 9f®.91 49*^ 9tJ? njt9 99 9t9 
^■tokTO9 9f99r§ C9«559 9T9^® pl 

^9fkP «ir9tar9> 9t®tt9 
9«^f9«f«l 9t9F1 9tf%, 9pl 
^ 9^8 9^1:® ntCFII f^^9l 

^91 nm '9tt9kP'9t^ 



CJ}, i»«»8 ] 




CW'ft 1 5f?ICFCI 
JJJt’f«(t5 

nf^3itr*l 

®f =?f5itn I 

^t'sfjf ^fs 5ftW 

r?C,^ 5^?I ^|■C^lf^-■<^f5 J'sfl?! 

^ZW K^ I ^fCPlt^-^9i 

?lt?! 'SltC^fil ^ «r6f3 

5fi'r^ ^591 ’tf^sik‘1 ^1 li!^^ 

^r?ir*i r>f5fjR r<f-’<i 

f^>}frj?'e f^5(:5i?t cif«fi i 

<4‘ m ^TTrc^ra 

'*11 C5lT91« 

jjt?‘n n, 'sifsitciTij 
>!:«r c*?t^ ill c=fh fwjsf 

I 

*ff3Jitc‘l «r^c^ii ^csr 
5fiii ^’g mK 'A ^i^tc’Tsi 

<Tf^i c^"f f^fsaj I ii^isp? iJt’fc^i'Q 
"SS?! I f®H, S(i'^, 

¥9i, ^9i 

^t<rrpi *il!r 

«r'?i 5F?! I ^’gtwa -sijyi 

1 C? 

^1 |5f?fi ^c? c«c? ^f’g I 
- (ilSfif C«l, ^tC^ ^f?i5 c’fc^^ 

cit^^Tn ^tcsr ^^1 c^c^ nfcfl! 

SCSI'S 

'»l^j ^1 • 

^ sfi fVf\ «rWiC¥ «it*[iil 

^ 5ri cww of<i^t>i ?tc»il, 


c>}^ 5 FtC 9 ii ^c? f^wti 

<^SIC ?1 C^Jtf^gF’TSif I ?^C<f^ ^tl?!'! ?S« 

'5^ ^rt9ii 5rt'sfe ’i^j^isrc*! ’fl^® I 

^c<?f ^fc9ii *r«fir ’^«Ji fwc9 

'Sficif, ^<rii ^f^tcJ!« 
f:s «tr®C5t*j ^ijr® c®^ 

I ?c^ij '^rfcsira s!c«fiafta fir^i, 

«r?f% ^,U^U cs^ sici?*p^! a® at^tc^fa 

cnfac^ -Bitc^T i 

^Iwta cu^ m ^95:1 ta 'STCif’F c?f^> 
ac^i 5jti;tCiia faf«p« Itf 

at^ ifect nr? 1 nifl 

«iir9ira rS ^ain nfaf^f^r's nareta 
ra^ fapp?! ¥a ar^i ^sitfHr^ ^itaai 

c?fn I ^tfwa faiaaj ’^^tr^a w a:rta 
■«ifC9ii f«<faf®fca 'siratc^a -ftri «itc»{-~ 
^pfri^t ^^fcnfasra^ «ifrai caSji at«tr*f9 
^a c^if a^ca ^tarc?a afiri atf^a 
®a I w.'sf nr?? ai strna 'oila w% 

at'ne ■®fc® a[^t nfca—TO '•Ttei ar®a cut^ 
riit^ ciii^'Qfn ■«i(a oq^fei -nf^aaiaf cnfara 

'sfTnr® nfra ni, airtfi nr? ata 1 
^c^a TO cai^ faf^p^ ^ra na^rn 

« wta 'stt^tnrai 'flan aantf^ata to 
c®tcn 1 

ar®trna an? cw at^aTOa nc«r 
nr«f ■•«Fra 'sifrn, c^fn ’icf 
nr? ^tnafiat 'fla?. at^strna wt® flrfr®sr« 
TOfa?a nfaa^n ar&i ^aat^trna <iina 

n’ara ^faat ^r?rwt?t«i, ca^, ar?^, 

csra*c^itr®, f fi®a^n‘Sfp., naf ai rn^ta-^am 
«rr«?TOa TO rnra ntf?i «tra 
aftai ata ca, at^a^rn m- 
fwtn «car?i f-^cia ^ta?t«fta tna 
ca ??afBa f^na «t«ta caat art, a&tr? a«it 





[ ilf tsj 


Its 

«ftl Vlr 5{t^?5 'ijsjfsi 

^twan —^■»'’ ¥m=^9f^c^i i ■«ti 
'3t*r*ft'Si I s('sc«ii 

^rnsitaiU*i!'^t^fB 
r-f^F rwc9 -«»i*?rci5[- 

j ^511 91 

gTfjfetf^ltl—Iw^l 'S|'t»tf}l tw'' 

C*ft^flj5 I f-’JCS flt^l H 

'F'fcia ’FlS ctrc^rif^itcii •^caf sTfr^F ; 
c?Pfl i?i, iflt ^i{8i sirijl cFii iti 115 
C^tI iSr^g iN 
it-'5rc>ii «t^ifti -^t^r cirf “5(tiT^ci 

911 fn «fW9 *ft^, 

*friit«i mfci «{W9 ¥11 
11 Cmi CW fit’ll 

Cl^, IT'B-If^ri'e Cl!t5f im I 

C*Tlt=r^tl 11^151 Cl*t '!!)9 I 

lltc^tfipltci SfCll -Sl^irfc^fl 1V« 

19»lfC15 C?ll Iftl I =^<ffC»ir9C9^ 

iicfi i\rif =5ffi 

C^lJTWttl ntci 11 I ^1^ 

fis ^itiri vy 

'«it9'tc*ti ciiTi ci'Q^i 
^tim '8Ttl'« ^Z's^ 

fir*i ifi, cnti i^tceti, 

'Bih* m ^titi 

'8li C»l^ 11 fis '«ft9lt*ri ^^9 I 
|Tti^tf%f«i ^c'w' ^tnifati iftiti 

it5?r^ itciF I ^-r itl»\ i5tnit3i 

fifti ¥tni9t^i 1^ 9i«ari!itii 

fSpgs itw 'stnitail iititi 

«itr*i ^1^ «• 11^91 ^nra c»t ^tn- 
mti n^it*! ^t^ii ^^1 I'tcii* 


ir-stt^T '«tir1tll yqi^ ^Cil Cll»1, 

in 'i-’jisN srti «• itl^i 

I 'srt^itt'stcitc^^ iftr 

^%c39ii:9 'iiTci stsflR ifi*r® 1C®! 

«C5rtCll ^Cll ’Ft 91 >41* «i Nit'S C*T 
^cs ^c<ri 'Itg ?9i’9tft ititir^ ifir 
ll^l I |Ttltlf%ltCll fll 1?1 ifl'S 
wci^i “ir^, t-irii ^1 c^i ^l%i 
111 itcif ircir ff5'® iti^?fit9 c^ ^tc? 
•BTfcirtf^^ « '8iif« ifci c^tc^i I Irfctei- 
f^itcii 41 'srft^ !rcii listen 

i^^itc's iic91 ir-'^n C911 
cii Ji^jf^iF i^tti «rf^^ I =?c<i 
if% it^fc^Ti ifkttcBfi, «ffwc«ri 
c^z^ to ^sf 

’Ft ^C1 I l^C^l it^tl'S 'Bltlltto 91 I 
it^rc’fi %t«fi ifi's «fti 

«• itl?i tnci^ 9i» "s^tfn it^tc’i 
fl^TC^l 411^^ IC^ «fn «a Itt*! ten" 
41^ c»T«fti cici^t »rNti*i^j «(tici(totcii 

^^111 911 'SftlClftotCll 4l it^ 
|-<yc^i ci^ri-^i«rc’9 i9C59^ 

TC^, iti ci'sti-^iorc^ ?5-'iit«ci 

cstii ®Fii 91 1 «ilicittotcii mi 

tol C««9to iftl 41’Stl Inti'S «f<fl 
91 41^ C^T ifC® lt^t»r ^ Cl «ltlltfl^ 
91, ^1 ii—itii fifsa} iNrtif^iif «rf^ti 
it«tc>fi tntiti'®^'® nfiif^^ 911 w 
<811111 4^ ^l^Tft9 

^ C?\l9 ^ICWl ^tmn INI'S 11 
itii 1C91 Ntc^iTi irf»ii 11 cimintfti ’?t 

i 

mil 911S 11 W C1^9 llt?l’Ft 9tl 
Ntitcii c^cvti 11 ciists cfr?rtnt«rc9 
4C9itci mmwt 9ci (r«tc»i i 





at'^C’® liia^ ^a® utl^ej C*! 

^tW311 8..«“ c4ci ^Nt 

Mtajsitf^attaa *fcaa asii c’jc’ii- 

fTPff^'—Jicjfj 'c=it aa^cs^t 

57*^ I *TCa^ ^ '«J9(^ 

5|?t^sr I 

*ft^i ^tiihftfsj at^'S?! 

a^taci, ^Tt^t^fca «t«tatfif4 ?a i 
caFt‘?ff‘6 t^a vflra^- i af^- 

w»ia ^’traa '^a'S^'s jj<pp{ sfsia c^fsr 
cffiT spfa’c*! s^tc^ '«r*ft^ I ^1!^=? 

^ffsa ’?c3f atajias^'c*! ^t«fi at?;- 

sf-ssf^ ^a*fT^ ahj i ^fi « 

5Ta®tca ai, ^tata ^stt^a 

c-Ufa^ ^tcna faf^a'i-atai'Q faf^ir i 'jfafra 
^a?a3»i af^rf^ac*! ca^ ?a i 'ij^sra 

^fai aftac'i ata^sratc^a ^ ^a i 
4a?ata at^atfa ai -i^ra®! «rt^a 

faf'.ai ^a a^aa^s ai afa 

apaa'Q ai ’!?^c;?a ^aa fan <2fatf^^ 

I 3T?jafa ^na fan at^ 5fatf^^ 
if'sata 3Taa ca^ afiiarn ®f<?fa at"*i ^zw na, 
aafa c^aifacnn ca'tat'« ai arss-ata^, 
c=f ai ^aHta fnf^^l, ntate ai 
'^afaa'*ffa a?j& a^n i n a^tan^ c?t¥, 
atasfc^fa 41'« ^?55i at^tc’fa 
4a fa >TNfa«i*i earn ca^-r c^tni ^f«?r 

^a?t«al mai 'artaaa a^n «ita^f«afa 
nfaa'^a i 

^f«r^ ^ta^t^ai afa« c^tentf^afna 


'srna at^^rafci^a ^•(a fa#a- 

'«it^faaf ncaaaia ^^Hi ata n, 
ctotf^alna ^a '8 #jfj^lfT?aiiaa 
ata^at? fa« i^jna afa^fat^' caraf '«f:aa 
4 a^ c*iata^ta an«far^ fa? ^n« 
aH^at^i’a fanta^tn^ ^T’statfa^ '« faafsas 
apta I ’Bfta^T^ata *35^^'^’^ '^tac'® ?rsi 
^*fna ’S'caa at'jsrafna a1f%-^f® «Ftai 
^rnt^a I -At^ i?n— 

a?ff rsf aaa cai-fan:’*! ar *Tar« « arfacarra 
4 aF fana 'Bja^naa na aff^nn', "'S'fa an- 
aswa ^nna ^caa aaaiaaa ■-•Jtatna faw* 
«tca srtai «fnr«R 1 nal’Pfa n^i aftai c«lcf 
n, ?»r ftafta .^ifc^tf^atna 

«fti c»Tt«\l'i:< nPen 

'ijatf^^ in i ^I'Qr^ia ^nfaisfn 4^ att- 
i^atrya ^fsn’l f%^ apc’rt 

^3^1 cac® f^!:a ai#feaFTf% e =!?in?p- 
alariatfai ^1 ean ezi, -eriafa na» 
ifnwa fan ^aan '-5 fa ’ffsca^i 
n I ’tf^n’T caatcH v^la^i ^n, c^iatn 
«rafcn ’if'® a^ti «-» all«i 4 a ^ ^ttaFl 
a«ii n “c®f& §^a”.i 4 ^ c«f^ ticaa a?ft 
ca na n. ^1 af^a^^fca wtai ata fai 
«n 4 ^ai ca, 4 ^ 0^^ tina nan 

'artaai wfa^ fa-ra^tra '«raa^ n®i ^Wna 

» 

■effa^tm-fassta ■aita'S .^a« *fatn 
na 4a^ ^taai ca c^a^i -arfa^mra nntf- 
5 ?t^a ^^itasm ®ftar^ ’ttarai, ^1 

aa—aWfa^ a^tc^ ^^^tastirs ‘^ica^^ 
ai^af^tca^ sitai w ?ca 1 
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*j5jr®*<r <ft«< 

'6 

C<^C^ I 

'*91 f5 'ill 5l"PlW «ftil 

fsp^PI^ 5^1%^ «ifj|rfl il'^3lfca[ C^ 

$iCiI 

g^515ltl ^ill 5^1^^ 5i"*1*rl=f ■£??«' 

•fc:^ ^911 K^i—^1 'B}f^si’« Bst’far 

'fc^r^sT 5ffrf«ii:¥trsiiii flf^ 

vs-f: m til?!, c^ttii I >it]:«T 

^f»i't, *i)r«rtf=?^ 

«ft=«^ JT'Mw mm, c»i'«f^ ’T^'sr? mw 

I ®t: C5(C?1 ^C9\5r, 
’jR^Ji ’TfH crc-t? >fV5fr? c^ ^^6 

“C^^^fi «• c^ft^ "xi ^fr ^*r «r9!:® 
^9^ c«fc«F cms I 

m\^ nfwscM «tifJT^n? 

5ff^^ ?11IC^, C>fl ^f^- 

5(t*f| «rt^ii«t m I ^U*\~ 

^«ti'« I c^ f% 

>i"si5f 51 c’l'Qfii 

‘•^i f^, m ’T'^c# « 

fi!W?r CTO ^t?ii ?c![ci|sr, 

'Itiv??! f?i5i^g- ^«i(j >i?,,51(:s^ l^5"f? 

'8ir'St?[ c?’«ti m I 

’»{tcwt c^ «[tj|^ 3i^<5fi5 

’P^irs Ell, ^1^ 


^=31 I 

C?fN C^t^ |t? 11 , 

c^it^i, ^ <(rrt^ i i^HUsra 

-cnz^ »• ^ ijt?! >f^' 

V:^ I ^W®1 ^^^91 

9t!i?:^ (.m, njt»r, i 

'«ttc^f^^l, flfn, 

'Oltfe^l, C"»f5r, «ltf%5T ^ '6 *tf%Jl 

'«fTO ?fj^cvintH ’ft'e'si c’lJit I 

®t: cmU *it9*ll ’*i<i ’tf^H 

iinci I 

m 51^1 f^-'? nf^5{t*i 

'0 51"^? I 

(TifIsT 

«t5{*itsf, '£r“tt« ^9it5 

ifcitr^ <sff^ >5? •ffasTH *• c^tiS 
^tc*¥ I 

‘ill 31'^'f 

f.1^ I ’Tt*ft^‘f^: cnm 

^1235 ^C=T 

I <iirfr5 ^Jt*T ^ 

p I 

^t: Ciitil ifll mm ^t*;?f1 m 

i^ttfl ’5*^*r spw ^tf^, 

^9ssft« ‘«l *T^»l ’ 1 "*t*f 15'eiit? ^9 

C9^i <ff^ 5}»»tm l^n*! «rt3i9l 
‘ill 4|‘^S( ^f^si9 ^^«fr9 3(11^ C9, ‘ill 





I ^sjt?r 

^9C5a *ffw5it«l 'sitsi^ ^i[ uq*®^ 'argf^^ i 

'flt •£fJT^«r f^fn ^t?l6 ^{eiCl?iT a, 

w ?C?C? I > 

C^ i!® jfi^g .Jj?!!!, 

*f®fT C^iSf I ■5?irV"’1 

I 

f^C^’l CifC*!! vijiril^ft'^ »fC»}j ill 'J9^' 

CS!lI'<F« C31'5?r9| I 

5T9jy^ 'S?! C<«lCf 5i'^(? 5^^<2rc?>;tl «fC?? c^H 

^ C’JiSlt’ft CVf'<J^tiS iJlT ill I 

3f»»1tf >f^sf^ 

C’'! >ll3i>f?lg}fs] ^ ^3*1 tf^ ■'8 

ft'C’??t3‘f .:&^!5tPr^ -5JC«If®f"*^ '4k<?, C^ 

=fr^ c^fsf 

S|1 ! ■ejtif C^1J? ?l’r^ 5tc^ '-ill 

^tdije c^f-^ ’ft® -fl I ^N*! 

’Tf^^ I 

c»it^i'«»ijf!flPit^^i i>«fh 

^r^’lfff:*'® 5t¥, 

^i’sfw *i«fT I ff wii 
Cif^ ? ^ ^i§ »}tgi} 

^itn^?5r5t;ffs 

^ c^i>\ >1*1^ c’T'Sfin 51^;? 

^?fts^ fent?|sf ’sit^fiej ^r?f, c^^f'^— 
c^t^t^, ^tsil, ^JTl, 
os^tfs^tN '6 I 

«1<SIR 3T=?»1 

59fr^ «ftc^, c^t^i 

ifti^ c»icn 'sfltc’F sfHf^ I of^rrc^f 

‘fiC’T ^*11 ^J’s *ftc*p I 

*’^ ?5tl9 

C?tfp R9I t 


®t: c^«l TOJf? c^ 

ift^^ sfnpjtf ’ tit’s t^', 

sfR (f*i '^trs^ «)WI''^1ti c>f1’ij <i»i 

Jeff'S > >f-tf«1 fnt'S >1^ nt’SJ 
tic^ci?, '*1 ^.t<s?fw '<rtf *trii -"f 311'*^ <!t9j 

«itiit''^4ti[i6i ’iltii:^ 1 c^ 

i5f:=a y(lf^-, 

f|>ir< t^T^ ■•ffi'l S-C!1R I <si^ >f<pff 

f^'S c'-'ic-t* tN <it^ ’ir«’S! c’qt'^® ‘*tlc<i, 

■'*'JIt*f) 3f^ffn^ ®C?i’i£3li’1T r*fC«fi?l I 

>i«t ^ffr<lH f’l'S r,ftaf_ 

3f^l>{hrct) "if'S’ii 3fi?i V gt!} .£i4-‘«j' -^i^-ff 'Bjtcn 
c3i, ^i^iffti^^', «i-it^ 8 «15«» 

ii^hi’lt-fti 4^3i4*ff't«i H«s «f?si 

’ffS3iiC«i tfCIC^ I 

«f"ii^ ’•ii^f>jN£^!s t’^ir’f v*i’ 

^t® 'ii^ >i'< fges ^ 

»(M^i’tctiti “f^r^ Wifi ^cf! «iUi! 1 ^ 

cn:^ cn, ■ii'nl-^T?i «tf«'i^sii^t'?! 

«« fg-9 firov. '^)*r^ gr“6»t'l*<5C«i«i 

sff« «iitf ■«?£# I 

'’sfe 3f-51C?;^ w 
C^'’Srt^; '<pti1 C^'^ ^'£3!^ 3lt!’t’ill 
31^ fn'9 >iV3ri> Celt's ^Ic^i •s^’t 
<pjj I 5f^^-f<i®!T4\iii 'gK'Sf'*!’ 'flt 

^S{5 '<FC=9 «If3Tf^'^ I '^f«l 

sit^sf 3)^?5^1 g^’s 'iia >1 fate’s J f^fss 

31^ 4f? «?£a£:^if i f't'^ 5Rt?i K;^ 
fns 3{‘<st^; «r?in>-ti 
?C^ 5)1 I 

®t: csft^i 3]^^ c'«it4 



t >1-1 






fifCl «|twi 

■'St: c*)t?t« ^r®, w nfif' 
Stfi»'® >Tt^^tcnT 

<Kr^fsf5j >. ^if fif-Q 

C^C'® ntw I 

*[tlf^*^ 'S ci5^fi»f*I!ltJICif9 

^«{J >T’^tjsr?| 5Ilt*ftt5 
f^t*f^ JT^tTi^F ntc? clJf^f's-rsr ^Jtc*i^i i 

mi'S^ c'*(c<f »i’^*r >f^ 

I w.^ si^iT *f?Ii:«f5 

>itsf>j9^f»| « wtf«« I 

c§'-^'i<i f»i^rc*i« rii5 n'^c# fkU 
«15!^it^, 55 ® lilfig 

C^'^U vsi^t^ ?r31j 'Sjo 

®9l1?J I £(ttl *lt®?[ 

C<*iC'^ «f1?; ft^t»ICi|-^ «f55 

t59 Tf“l'<s*l I «jt5 5,f;g 

»is«r? j^-^iJita c^ic^ «?f5 

®»iti:—'sc^ -vij 

^i5C? I «}1^ '5lf*f^t<-t 

m I 

jfjj r*f« bf^-ifei!^ ^^t*ftcif 
I ut^ c=:^ ’fr?i5itc*l 'ill 

r?,Jitc5j *!t'e?n ?in?, ^il5jf^f^nt*i, 

*fnn,ts!f>T?N, rafii?Ftf^iit*i I 

^i«it^ r^f^iT nt^icw a 

fns ^ cwsft 

f^C9 *lTt®ftf^C<S?5 
*lf3»^t*! f^f'Sfi ■SfS} i <ac^tl »|?<!i <to 

'®N cmi'¥ «• ctf'*}! i{t^ I c’f't*? 


'it*p ?itW9 iTt? '®tn.'^f«i, 

cfNt^ nt'Qsi c’tci I 

'fl?it^tl m ^U, f^r^s «tsjt? 

n^’ih's U'f^j '5(?j*ftc® c^x^ 

I 

’Jt’fl? «lt« f^I'Q 'BlWt^ 

*iTt^tf^:a?? nr3*ft«i c^f«n 
c^^i «rt« fnc« 

*ft'«^1 C’ltW «rt? »(TfttfJTW 
^rtl® I i5t'«?tl 's sitffs? 5?«rTt^c«i 

3!?jsrnc« ert« f*i'<s>fsj^ ®fstf 

Ilt»l1 I 'S \§tr¥,t% 

fns’T^c? «rfc^ c«Fl^t^ 1 

«lt!I ‘il-fl 51^*1 I 

»(^t>it5tcf f^«Ji3|i:^ cif^i cjr^i? 

I ®f: csiat^r «ft?i*n ^rr^f’ 

c’ftfii^l y!)^* 

'®i'p£«i c«tt=f '!' »T’^«r 5if¥£*?!rir ^x^ 
’T’.'sr^ c^c® nk?i i 
'siw <fll JT"^? I csf%^ 
m «r?tcb mfh ’fsi 

^ti:5: ( 

’ps;^' c«rcf Kim 5T^4f:?i! 

f«f^ ^£9ici[ir, 

*iwj| c«irf ii"?tff 

^^0X^K ^iJ£5 siTtiftftW, 

f^£=*P’l, C^t^t^-~ii|s|s( fjp, ’StsJl 
jtn'SR! m c?£® ntJjt^ I 







®'^1 f?r'5 f% cyf^z^ *ttTsi ? 

*ttn U f^F! C5tt'?r 5(1 

cnc^i's 'sf^i nc^i -^tcw? mw 

=5tof?r *rt^t^ '^1^1 i 

*tt«t’®f^tl5 'Sl'^d 5(1, «i(t^^ 

^t^ttajij Tf M i 

^I^Sjcsia ®^r3 ^ftc^r c?pt5r 

■'el ’%'f?(1 C'5(^ I 

fipl ^llfC^T^r ®?T1 fifa C«P^ 

cif^r'®« 'tt’6?ii c’tt^ I 

C5H c^c«( r^, c^^pj 9i^ 

f^c^i 1 c^f g'cK ^1 fft® ntcs I 

«f^5(fe «f«(5l 'Site?! CJTff^r?^ |^f^^5( 
c«f(:<p I <sr<(f5f in^- 

's(?‘Tt^ till '5fS{'3,l Pl^r ^«5( I '5(tl»(riJ¥t!f 

lii^ «f?r?!B c?5( '-?t<i^ 

®t*. I^'^>1.1 5(??:<!(l 

'i)t ^tc«TfB5(i «r>fr?r 

f«fif 'jq| ^'«t1*r5( 5F1551 cfi^^ 

c^. '^iZJi f<^!f{B 5(Ci( 

I «q^ 'tt? ■50^5( 3f$Jisi?t 

'«(*(IH¥ *?Ttf^l|i( f?ifsis{ 315;^^ .J3^|S ^^5(1 

5FWir I 

fnf^»( C^, {^*t 

'«(tc’r^tfl ^’!ii I 

^«5( I 

5it«fj C5r»f c^w c^tH f^, 

c?'<ti c^, c^r C5t^^t<n c^tsr f^fsi^rfB 
fv—c’f^srfaf f^f^^fjB fV 'izm, ^t's 

^r9( f^*f I 

•T5t«f1 ^Cif Cf<{?«15r I f^®fts( wt« 


C^t5( ^1 

I 

«R vBtJ SIW ^C»l1, 

?fsfj{ ?!5»i^t>i-«^;a <8it^ <^t^t 1511(31 
aiiS I wr«fJt*|iF 4? 

cstcutUr^F xz^ c«f?! ’¥'<[r»i'<fr i mjr 'sresr^ 

^»r c’lcis I c>\ 4i*ii( '«iin csjI <jfc»w 

cwtl 5(? 

«.tl 

f®f^( 51^ sifij riR:>f»! CVCP1 

I ?f3 flfC? *n"f SPCK C^f'5| 

■^r$iJ »1^t5( C5f?[l4 -^Sl-Sl t!(tci! I 

®t; f*ir*^’ttC5( fiiC>T»r 

■<|'f1c-«) 4^• V(^1 yptffjsi I 

'«rfi(iif ♦t^^i'-f5(fl«?*i 9z^\ I fipcJin 

"*|K*(C5( ^’l, C’iBj JC?*! 5(»i—'5f^ '^1 ciit^l 

*^C“f n, '»15!ff% 

pitc’i' ^zm cItsfK I 'a 5!^*| 

lih^i -ic<cn aftc’t. cn^. 

^}<fil 'Si^fs ?F»I "nKt f«f^ 

^i:p|i(—p(tp!, ^91, *1^!^ "*1'^ 

-i4z^ ’itfa I 

ffft fifCd 4!^}g '<t^ 

^z^ f^c*iJ(i f®^c« ^iT« '^twi 
5(1 ^r^'s sf^i ^C9ii j vSf ^ticffn 

i(r«fT c&"T^t^t^ 4«i f|»i, 

■Nstfl ntc“{ ^tc*ii c'esic^tN 

evim ?t9« 1 ^f'scpw 5it<(j Pm .i?t« 
C5WC« ^*11 ?C«11 f>icn*f »lS}t51%’!Fl ^ 
¥t«C919 ^t5(% 

C9-I 'Sitfe m cnc^r 9{^C9 

firc9r"fi n«r 9n i5;£*ii t 





«?t«r '8 lWf*i 

C5t^ c^c<( c*r'«?[l i f^c?^ (nt fws *tl\*Pi i 

f^f•n:«i ^1 c^t^i ^fsitPr's c*r, ^tr«!a nmr « 

®t: ^ atrca »iw f*?'' C45?9{ ^r®sf «iK¥J 

^1 ^ilcn wfsic^ *?11 ^w$ ’itca i ®t: ^ta ft3[wa 

^ na^’pfa c'^^t c^^, to’T ca^ita^ ^ a^tfqi at^lB f^rcal ^caci^^r i 

atcafa *!caT ca qa a* aKi 3?raf|q, ^ta itttca>'a ^t^ra f^ca csrfwi at$af®s»j5 

^ta c^ts^&l ^1 CBta'^tai 'sra'^ta aja^ta “^cacia i ^ra ataj ^15 ftq 

^-fafarga acait acq f^r«fa i att^ area i ^tcaa aqi ^cafiq *T^'q 
ffffi alta afN? '«ita stq '« are ca>'t^^“i cata/area <cq cwafa afcw i 

sfffSre cat'll a^^as'^fq a^rta '<?t’rt^a qtfaaai»tre ttffja '^a^ ^af^'aca^ ^te^afa 

^?fai i f«ra 'sil^cqa m] ^fai are na^sri aca caaata ^reK casai ^re- 

' 55 fqa ^qa ^jqre fatqa i fm i area J^at'^fqc^p <eff®arrel ^cqi- 

farea «f'aaata alta ^tnc?a >8fg catqr'sfca arf^'re re'sa! mfm i 

^ata araj a^ a^^^fia ares facqa i «itre(aafra srf-iwi-q ^a ca'^fq 

*trea ata ^sfSa arej ^"i5a 'iia*; ^^aata faat^ cqt a^qt^q a^Kcq^Cia '•qret’T '^aafa 

isfSa a^ar ^a|3a area fa^ti taa i fecarrej faare 'qtas qreaata "sifret^^'a 

cqaatiaa qfl’fta f®fa '«irre'l a^q ^rereai ^trea «fra«!i, farea §iia^'ija^ 

fii I ^?rtgr aife ca qf^a qfaea faiarea, '%trea 

caFta alia f^taare fare qfere “^airea caata qHtcai cac^ 

faiq cq| aisa cw«ai ^f^qa i qtre i 

» 

cal cat^a* a® ^re, ^ta arsa fat^q ^cqa Ijfa^ refa aai a^re wtqfcai atrea 
ca'«ai =?1^a ^a atre i ca^ta reta as[^a’M»fafian\^r'!» qfreaai i fp^ faf^a 
CTO c^aq ^itaftC!^'■ aqi s^re qtrei ■'Sl- area asN'Sf ai ^qc'^'a ata arei retail 
alta a^jSta^ it9l at qaa ^acq acsa m at caca^ acq facas ntcaa i 
al^a^ fa^sna a*at facqq ^talqa fa®ta^rea ataat, ^ at1%ca <«ffaa 
q^a ^a at I . ^fc^a **11:43 alat at q'St'Q 5^C'®1 q'Sa 

fareq ’^rta^la ataire ®1; ll<viqa *^1131 
faaa fare n^’fi ^aa'Q cqa ta fa t a^^^tq ^tat are =¥:aa—^ai^reai *qda tfat 
ca aw «fw^tca atat ^rere, 'aaa cq qa f^faa arssa '©ta^ax =|ari^ qtacq fafsa acsa 

faca q^ eqcii, fareq %ta*^a ^itqtrei car® qtca i cgq qif^ at q?p 

qf¥a fqwre ^tt^rq^^w-^aa f^ai asjtre qxF atn faca a^caa m 
ffai, n fac^ f®fa qft«pi wca mm i qaa faf«ir atis wlntata aacea ^qata' 
'a-q-qt# faiqq »6itaqta «qtwfa^ cwta "wtaw ca^ nr? i ‘at a$^a asf9ftaa "iref 
‘w^sra wa'sta '®ifwa ®{? t^^q. w^ta^ta fqq'tqfw's tar<t ®qa wwwrea q:^ ^ta« 
were at I f^fa ^ta fatwa >'9^ Wfai qt«? tre i 



N ♦ 

cell \H I Sympathetic 


’»rC=T^tNC^ i uSC^ 

I '^?r f®'®c?r?r i:?’it?if6 c^ 

’sicf ^C'9tf«ifq?it»[ ^s\-\ I (fi| ■«{«■« 

"fftc^ wi« *fftc^ «it‘fl"'® f^^- 

•^'^51 “fl^C-T?! '«r=?’?fg -stiS^CJ^JVl 

■<Jt‘ffef^^1 c^c¥ 

c<2rf(S^ certfSw^j f5jf^i|!r 

<il^^ 

'«f%i:5fW^ ^ siifif 

I ?(;i?i <!!§; c^ic^F 

'5init-'«tf?i^®tn bt?i <<is:n 

^'^rs ’itc^ I 
(fll 

C=5C® ^fia f»^? 

c«ic? ^t'lca c^r® i =*11^1^ 

TO ’«rN-f f^^-B 

C»IC¥ ^tf ^NtC’tJfCT^ 
f^?lt:it^<I F®'^^ fwa ^=^fnCQ f^c^f 
C^C^ ^t»f1 nt5 I TO 

n^*!t*t f^cw ^^{5 5111 'Sift?! 
sft^.sn ^tkiJ 

^ic=ii' mi^ ^tc^ I 
^tc^'e c^it^ ^r*i 

t 

'8 ^ ¥tc<sr «?c?r ^1 ’f1w 5111 

“ffllC^r 5lt5i1 


Wtf|5it?f .«lfV CHZ^ ^«t5! "Sflffgstffisi 
?ft^rv5 etoi TO 

3|i:9re5i^«q^l <1N:, c«n:^' 

c^fac’s f^C"i, 

<*> 

c*i*l« ?ni et’f ^T% ^a, ^?tii 

j^1%Tg ^^5i|f uqc>t 

c^ir^ nf^*(t*i 5iTf®c^ m 5iTOt«i5j 

(Compensation) sjtait? m 

’q^ei el^f ?1C3 'aitc>r 

^v. 5!'l»h5f m\f^^ ncvp I 

5Tt?11 C»f«{l 

I «t%3 “ifl^ 'G 5i5r '€ 

^ic?, 5?tflg sii‘C'5, '«i'-0 

(^?t ?^«j uq^t. utn ^ «ff^l TO 
^r®-**!! hm 5a ^\\\ *i^a? ^t'l'e 

‘4a I ?!:45 i bJi m, c'f^t^, ^t?r 

3s ^fta3 i|-4 wr'6i’?f®rf34 sitq 5a 
'Gd I ga fb'^m «K ^fkj§ 55, n^-iUca 
^fai ^t*( C34i« <i}1c41 cet«f # '■^i^ 
^fw b't3fwc4 ■^sit'si a4i m i 

C3f%3 W^U'^ ^41 *1t3. Y-?f ■'Sj^I 4t«3l 
Ilia c>t5 '<f^ I 3TO‘3 5fiw 

4^ 3t®3 5f^a3 m Opi f4i a^a 

I m’f\ 4t«G 5c^ ’tfa i ’5t4“«i’!ir5T 

531 *!aT *ic«rr c^tsii 

m I 3t^3 btn ^^at'53 4c»i m i 

«fJl ®4556 38ft3 '>(114' C?rt% 

53 I 'iSC^^ta '811S1151 

31 a5 5f sa I 





[ ii-t 451 


>Vlr 

(4^ H<1 JTtflf >ftf ‘flC'Sl- 

f^f^iltr*f« Permeability CAZ^ 

isf% 'sf^CMii 5Tf*fara W ^1 
I'’? sfli *ic«fT 

«r?t5f c^ JT^ 5Ft^m ^rfl, 'stii 

WT Ff«t, ^t^r Ftn, 

«i^*i, i#?n « c^rtfPcsi^f nfl»it*i 
«r»rfJT I ^C'Stf5(^irtw^ 

'6 'Br?(^ra ’ifw I 

f3yirf?r 

w ^r«r «i^ ^^Tt^rtc? c’l'ki^i'N i 

Tw ^[cfr « ^ttt« n?t< 

«pir<5 «ripF 'e felt*??? nf?3it*i gv? ^tifi 

<ar^«r^ ^rsj 
’flv^-cw, «R 'ft'etrtc’i ’Tf^ ^ I «i3r 

'5tz:’j'« m nftei ^rm 

^f?'« ^«r5T t5 

! 

»n?<^ iiu35? c*it^ 'BitF^si 'i|sFT5tr^ 

^rt<Km aftsr -fS*rCTr ?[mi '»tiii i 

?i»i, trt^ 511 

^t*f fc»i ^v\ ctai c>}^ >rtJif^^ *5< 

5??I15F1^ =11 I nt=f- 

5fiii ®f»i "fftii '«ff^jft^ jfirr® «fttii 

^111 nfi*rli*i '»itc*ff^=f w'f c^z^ 5ft? 

'« c»rtf?^ ?=iT 

(Concentration) ?t? I C»1?C?^?tC^ 

5|frei <4^ «i?’?i 

??i ^?5p ^jJgi ^ 7^x:^T^ 

f?=T ^ftr’tl ^1^5 ct[, c?t%? 

'5f?^1 ^t*!! i 

'»i?^t? !5j!f'Sffef'e f^t? ?k« c^r^n 
ift? I sisftt?? ■n^ ?t? ?i «i^? ^ 
?t? ?t51 45rk?? ’ft? V?, «t? 

<4?^ 's 


nt'e?1 ^l-? I W ?fl ^C®! ?l'8‘ 

mK f5f%«s*Tt? 5ft»1 ?'S5 5T^t?1C=r? A% 

=11 f^z^ ^^f?f??tll W«l C??1 ?t? I <4^ 

54?^ I ^T? nr? 

:jafdfR[<r ^p{] «i^rn? ^r^ cnm nhi 
'»ft‘Rfs f???- <4| cn, c?t% c^rF ^k»i 
i4^ jf? c*ft? ?1c? ^r? ^ ^r? ?t? I 
‘4^n "t^'i4? 'arpff^ ?i 

«fri^rnFtr?? nr?, ’I'r^, ^a?t^? '»r??i?i 

'5l?^t? (Obstruction), ?Jtf«r?«1 

c?trn, ‘4-ft4f^t?, nt^i.r^tm, ?55^raf ^??i 
'4^-?fti? ?i?n «tr?trn ?^r^ ntr? i nr?f? 
fFf%<!.nl? ^trn nr?f? ^Ptn^i 1^?s^tr? c?t?fi 
^Tt?^ Tf??ft? I ^5Ffn5F "sr^? f^f^? 

?r'!?? ^sj^n c? w^Ftr?? ?r?T 

Pfr? w*ir® ntr?, '^i '«rtrn^ ?ni i^r?r^i 

«P^ Wtr? m Serous Cavity-r^ ?'5‘ 

?t5Fr« 'nt?l c?ni enr'? i 
^t^W ■®'«r?'t?®f^,? 4r?j 4r?T c? 

•iftr^f, ^tr^ ^?' c5Ft?^fn? f«^r?'« ?'5'?n 
(Lymph) ?i m ^r? ?r'3'? n*???®!®! '»i?’?i 
'Sfr??'^ ?ff4r? m i 'Str^i^ wfir?? 
?tlr? C? 'BfSF^i (Membrane) •ttr^F, ^t? 

firr? ^n, ?^, n#?i '6 

«(jtf*ir?i ^Jtfn® n^tr?? ^?t?ft^ 
nt?i ^T®fT ?’^ ?F?r^ ntr? i ’a;^ 

(4| ?^«tn? nf^ >4?^ ?RFPi? ?? I '«ft? 
eft? ?i cf t?Fr^? «f^ ^?’^t? 'ft? <4?^ ?f r*f? 
f? I ^?tf?i^?in ?ni ?t? m, cftr?? t««r? 

'«f?^t? cftr?? ?tlr?? ^?t? "S? 

c?^ nT?tfn?t? ntr^ i ff« nsf-^?? *4^ 

etr®? fr? ?t?i «rt?t? cfti?? 

?tlr? n^tl^nrtr?? nft?t? ??’?mf^f«tr? 
?t?r®i cftr?f fr^ ntr? i tr?? 



C^, 






■^pfs ifil siTf‘Jr,WfJi 5 'N, 

^f% ’ir? 

c>rtf®?N -«nf^siM fcs( i 
C*I »I? 

«f«PiI C*ftr!|?I C^'5 ^1*1 '« 

»t?F-'iiij I ^ s? w ^t9, c^ffJi- 

'Of^ >ifi[-!f«(jr ^?i! f :9 ^c'F I 

’ir?? '6 «iTfsi^PTrf^^ 'if^ii!'! 

=«lt-<jf^ ^f^l ^itc^ 5:55 >f?-c;^ 

¥C? ^ 1 1 ''i‘&'i 

ntr-st I ‘®ii=it^ 

^I'sr-i ■-‘in', sr^ 5 fR[<j ir|;?i 1 

■![«*) f^‘l 

osltig^ (Anaphey- 

laxis) ^1 sp^e^ jq^ ^^;k{ 5C15 

ntc^ I 

nfc^ i ^-9 -^irsfl^ U'Qj '?'j’!1, 

^1-ii^i ^1 ^jisfi ^°*\ Cf^^^ 

^'Q^l, fe’f^=S5^R=T ‘^f'^’ (Splint) 

*iRTR'® =ti ntiJi, fm] 

^1 'SjtM'^Rn "I® ■sl^ ( f 

’SI®? c'<^ »■»? 

-f^-(il 5 JJ^fsRl ^R 55 I 

’src^fneR:^? a “i^-’-^? 

C’l^fl c^^^y ’St ’T'cnr^i^f^ 

$ 

c?rt%? f%?tir (Trt’sw? 

(Blood transfusion) ^^tC’9 

fJpitK ^ (Saline) C?'«?1 ?? I 


■a?i?''S ^rf%.c?s srfv5Tl>f’5'l ST’ffF’?! 

’9‘'?C’4 <<f'«’^1 ?? ^1 t • ’Sf’S % ■«f’® ?i:i 

®R^ ^Rr’it^R*^ c-9^ csfet j??! ?f 1 
?l? c®cis «ift’?cfi ^Tfurtr-T Tlri'? 

‘^f'F’ c?tc«f ofwi ?!! I m-m ^rt's’in 

■sJn-! f'M'f ’91 'sJi^T^^ ^tc’® 

¥91:^5 »ii 'itrs, ’Sfi’?’?! 

5 ^ I ^Tlssir, f5RF««3Tl 

=f<iC S ^ 11 ?'’T, ■« 4»'f?I'’ltT'9 
'li:® ! ft Vine’s >f C*f >irw ^■g’ « •■sfjf ^ift^tiS 
( C^TM^T—^rtfijf^P '<1 fn?f9’f «iltf5f® ) 
-If’fRq Ij-gi <l ’9^aCJ1*l :9Jtrff9?ttI 

■5ii’^^«| -^IJ ’S'f R5|1 5^^ I 

'«!!fs4 ■s{’9c^i»f ®rf5 ■«rc^fni>l^ 

■•II f'Z^ yffr^j 

^rs yfijf wf's si^T vi^f^ I 

’li ■SSICSI'I c?t^ -siRn nFi ^] 

( Gangrene ) ^c^f-e «ic^hbt’?i^ 

^imt I 'sit^N ■aiT-'?pt^ ’?R=i 

”?1 C^’S -fU CW^l'-S ^tk^R-q b?:?! ^^ I 

^f?R?lI “llto ^rw C'f’Tliir 

c’iiwJii, 'm, s^'^r, “ilt'S c«rc^ 

Cft^l =91'•Sls^R5|i:^t’®R=9 ^1 ’9) 

rM^ ’*11:^1’? 2rKf*(? w 

cif«fl ^m—CW C^t*j, ^'Tf^FtC*! 

?9»n, ^t#)9 ^rf® nr^fi 'Si^\ 

aiWi bf’l I =«l^’?1 C’9%«H 

?? ■•91, c-[t«5i «i’9’3t!i Pi3?r*i 
Vf 91^ ntz^ ( ‘ilC'S ^t9Stf^^^Rs|i9 ^ 
nt? =11 I 

^rtc’t I 

511*111? ?1 «r?ei «[t?h3 5f1 8 

*9^'® mi ?t? =111 m f?s| 
'siR’t^ ?r8*? ?=i? n^?i 'i>-^^ ^tK'® 



B5l5T'8 IWtiC 


[ «s( 




“|5f-(iig 'aitJffl'^l c^f^l ^ff I 

'sr^t? C^sfsf—■sijf.f^sj'l'^^r, 

^9 I nfra C9lt9 

"ft« '*f9l 91 ’f1?TC9fl W9^r9 I r?Pl 
'BJ911 '-ifW'Q 'Sfsi ■•»9, ¥f9«l »lfVi:9 
'Sft’HSiCJF si«l ^r9 >il-<^ 9C^ ^%®rt99 
’tf95t«T'T 9^919 1 C9f%:^ 

■^9C?i ^9 C9 '®tiJ ff9 I?9 ^1 99, ''4t9 

'fl(:«ff^fi|9t»i '« «f® ’ifs't 

’Iff? 91 I lilT f99C9 'SfTrfW^t«1 >5ff%f9;^li 
?i:9t9«f^ (Adrenal cortical hormone) 
f9CT9 I 

C9t^ ^f9Sl1‘l 919919 TO m, 
955599 . 99®r<^si 91 ’«155fi:9 9t99t9 5Bl'f^f9 5^9 

(Acacia water) 1^1919 ^ CW'Q^I 


^9 I ^99 9r»fT Sff^ 91 fjf9t*ll :>T9CH9 
f95B9r9r^fJ I 5Bff99rf^»f "519 

919^1 9tU9f I ^f'®tf9C9f9 C1>C9 f%g 99 

5519^19 fvri«1 9C'559 

5|f%’9 9*^^ C9 91 

f^C9 Cff’t 9l5nCf, 9Sffsrrii 9C^f9sC9 

^119 I ’®ll?t'51 91^5^ C«fll5i:99 <:9 
%z^m ^t'e 99 ¥9 (f>r9t9 91 sif5f9h:« 
C£rf1§9 9195919 ^Z^ ) I f&f%‘^^t9 9't«1 

9i:'559 £191? ■«ll9l9 *3^^9«. &«t:55 ?flcif 49 !;, 
■5ff%C^fif9 3T999l^ 9f^ ^l9 I 5^1^ f5f%«.^t9 
m ^1?^ 91 Tfli?^5gt C9t%5Cif9 siW 

=!r^ ?9'«'«di I ^19 n^-49 
^lJ195®1 91 “f95“‘fl9 55[9’^1 f95f^?155lt9 99r^ 
nl9l f9B5F‘1 fb'f%«.^C959 5^1W i ^95 

9f9t^ C91%I9F 91^1191 «i9^ 9^1^ 59 i 


i bi?11 ^1S'9|D, >figfri^9*5f^i5 ^9® 5 JT^st^ '5rf%99Tt:=99 *19 

9:5T3f9K«f9 'srfs^h*! i 


«fr9i9 £lf^55r, f^9 9^ 

^9t9, '*srNt9 W’|f% 5Sl; C?:9iT C91J1, 
'fttljl?1 58rl9'« 9t91 9C9Cf'*T 9f « f%J'B9l, 
9191 5Sll9lt^ ^I?19li:>f9““55ff9^e 9?t911^, 

9191 (il9fr9 ^*lf%5$, 'SllfSf 99^19 

«fl9tf6? I 

59559 9¥,9 C9^i:^ C^9i 5^9C=r9, <59 ^19 
9-fll C9C^ nTr9 <£rf^{8 f?9 55^1911:99 9919 
9t9l 9tl|r99 9l*n C9 TO-C>1 55(tSl^ 
cnm \ 9^199 9t^9 f9C3f9 “1^9 

^*19 «fp5!l^ CW (9®l9-?^ 91 »r9l9f^f%l5S 


9Tl^5s *flt9—C’T ^9 'Sl'^'s 5f9 

C^rC? I <59191 9[99, 59t55l ^SJSin 

959919 9C9i:f—C9 919 '51951^5^ ^^-5^159 9591 
591X9 ^t5[9 9195^9 1 595j 9^9 959^91 

5f^T9!li:99 95l5F 'Sfl99! f^f ?9r5®1 9'91 C95® I 
551:9 f%f 9591 C9^ t% 91, 5 9r9^ 'Sfl^l^'S 
599 9S1C55 <119C99 9l I C^9 91, 9t^9 99 
9599 C9 f% 55tr9, C9^1 999 111^9 9C9T 

91 ^'i: 9 i '8 Tmm % ?9 91—'f^ ’®t 9 

^9F1 9t!f 91 f% 9t99l9 5»l?i <i(t^ 

^fp5$ I 5*19 CTO ^^1^9 9f9« '®9 m| 



CM, ] 




flat ^c?i \5¥f^t?:jjij 

f *ft^ I 

* * * 

CJ? >^;j5 

'*9fi| ^«T =8?TC*ff f«TJi 6(flf^'8t vilUifC“t—C>f 
-^sn <C^f^ I 'Sit5(?1 C’^ 

C^ ^fSiS ffC^ f%| ■‘Tl 

1%§ ctrc-f'^ -^acs cnc^f^, 

'^C^'f^®l|i(—il^ 

^'<(1 '»ff® ilCH ^r,<B I 'i)4 iiw 

c’fcii''^ I c^v^H 

C^«ll I 'If4! C’f !S(^ 

*ft>i .si HK, •«icif:^?' 

ffi'? cwRa m 4'<i <t5rf^ 

^^C'® ^t<IC^ vbf: >fti>t«l <F'<1! il«ftc^ 

f^C^ffJ'SlTC^ ^CS«f f?!'! C^C® ^fta I 

f®f^ c^siii '4'i|i:i«»siT'=i ^^‘<f1(:^vf 2fr®f^® 
f<I3SrH 

«[9rf^fC^p, -^ej<ftcsi fiiKf<'2;hcr<[ f^if^'S- 

'stc^ ^ c^i r«tc*i>i 

f^SatrsiS 5l«1C^‘ Hf4l 

’«f^nr cnqf*i ct’i *>.<1^ ’(^ I 

ow c’T*!, «tf®cnir«f®1 

^5^ ^iififa C5n:i51 

nt^ —c»T f^c<?*f c^c-^F 

Vt’fSF <« OfC^ C^ '«fT^C®1 ^1 I 

"■iN 'sfWC'T^ cnz^ c^ c’F^f^ 

afrar ’Ttij ®1x®'8 c^ 


Jf=T «f<if «c:^ f^ I stcif «ltC^, 'sr^lt*! 

CW®i"» CWW C^t’T C^ 
®f» 'Sft’f’lt? n« 

®f?f <if^ vfi^ 

»ic«(T f^' ®-ic^ Pfssd^^ ^1vi RjfniJ 

tsfs J'r.lKf, 'jat ^C’^tC’f?! fwc^ 'sfTsf^II 
'f'SCai CSC^flj^fsi I ■«f1s(t<1 5«fW1 !SfHt*i 

fi, 'flifs 3jt: >rt?:t 
'^ia nftTf’T c^t’fi^ta 

sir^TO ! Dr. BtuhMij sttt|t 

f’fC^I ■»i'c<ST 

5iUf?. «?Cilf^cl|i), 'SII ?>’ 1 C®! Bruhl 

filC'Sf'S 'IC'H I 'It"; ^CtT Maxwell, 
Boltzmann, Planck ii^", 'SiftfS '6icif<!?> 

c<r|^fH »i(»ir c>J «f<'i ®fc® 

’^[Sl'tl '.»lff^. *./ -■»£< C’l'^li'W I 

^■*l*s >|1|5 iic^ 3sfj £5Tt>! I 

SfiC^wIC'i Ji^fsffi Planck-.iii1 sfi^-5- 

c>i c‘f£"f? 

tef^l i-£?ffl^'?i—fif'? ’^C* '5£ifCf«il 
I »lC«fT 

W’JV ^r^-'J, ^1 «ff3i|ijj HI-— 

I «jr?r 

•fjfiitsi I f»f^ nc® cell 

"Sitfv ( 4lij«) St: jfT^i 
jf-? jf^in »i)—'»it^t<r 

(.'Jit 2fc®r-f'' ®'^*n wi f^cafa 

^^C^®r1c® ^*1 CW^Til I ^C® 

I CW 'SfC*!^ 5i^s( 

Jic«f« cn»i I 

Celt's m 

’««n ^c«ra 

5spif«fif m ^911— 



[ tsi 




c’rtf I ^rt^nn jt’? t»i .cnsit*! i 

5T^C»l| \sl I 

cjfl' I 

f%f^1 « ff^fel viu >Tt?1 I -■i^a 

?J*I1 I ^t^f <% '2f-lt^ 

csrfnc®^ 

^t<nr5f «l«JTt’I^—Relativity 
^f«1sFT'i1 fNf^'Srt^^ 

iptr^fcstiwif ‘ii'^’in c^f^i ?i ^rcw^ i(c^« 

CSf? I 4tBIC'fC*l I 

r^% 

c^c’t I uJilS jqsiil f^-pt $tin 
C^, C^T^ c^f"i C<Z'^ 3T^ i^tp5CW« 

^wi ^c^ii 

iltSfl »ic<(r 

I '5i‘PC‘^^ «{t^'i{- 

»i5t?ii m-<n c^fc^i^ c>i?«tt3 c<z^% 

f^fiT <i.tiS '£ff%^tw I 1>1CT«-S 

Cifnwtn W1 I 'Sll^ltc'r^ 

« 

6«H5?'e ^ cn«i, f^i ’ir'si I 

»itw ^r^^?[«W^TC<^■ ’*1<? 

c«.k <c^ »ir*( ^c«!, sitsjc^a 

«P^«IT « vSRJf?! C^ fi)f^«f 

—cn^r« '«i’®j^ nt^ I ^wc^'-e 

cw«n cn«i I '^tfk c>i 

'«l»(ltnsil I w ®rtiitH- 

n^'s c>r^Us? I ^t«i ^f%, 

^ 4iJW ! «ft*lt? 

C^ 'tt?!! 'SftHta m 5rc«f 

«iOT ^c^ f.cwi I ^n, mw 
«itiit? ^t*i—C5it m% ?mt« aif$ ix^'s 


I*l3<p5t vffisiCJj I 

sifr^'« sit*fj >i«r c*t55 '4?:^ ?[’<!ft^l 

f^fsf I '»i^«j iJCHT 

f^. c«iti;^<< 

-^fsi «:?c^ I ; ‘'®c^ 

'Sfei c?c^rr^, w® 

C-Jftiirif I r^CfC"! 

?fc^N I r«t:«fC"i 

-iu «r-i'ntl ^fiitii I -a^ 

'^m ^?i 'ii»(i( >1^ CTree's c^^n 

<f?ii 3 fAm\i{ «jtc5ir&jii '^<z^ 

tji m c^itc^-s^ 'src’fj 
«(TC4 I Madame Curie, Prof. Langevin 
f? Prof, Gehrcke ^1 «ft^!« ^Z^^ 

‘■^UC5»?I ^t*l $C5C% I 

■a^cris mw 

4f'%' '«tc^ bc^cii-'‘a'[5{ ff, >rt®»i^^ 

c^>' c>il 
«itiird nf^b^ ^9,z^n 

f^c«f% cbrcr?j <1=^1®! I ^tf«ici<^ 

>!i(-^ti?t Staat Bibliothek 

^^z^ 9t«fc« ^rsi 'A] I 

c’T 

<a-^f>fC«F f«sr-btsi*!ftsn f%c« 

^«ti I 

c’tI >1*1^ «rnj 

«pt^tc« c*(c?if^^t*r I ^tc<sr^ z^ jpiwfl 
c^ f r« ^z^ 'BJtcss I «tw« <a5tlt 
%arrif5 «rst« cn c^fcn 

ewe^f^, c»f^ w atcsRi ‘i[«ftstflJ 

f% nfw*t a{fi « c*rr3R 'e-cfw 



C*!, ] 


sf9rf«fC5r 


^tt^H I •■sijilin ti]<)l ji,!p T^iic^ 
(;'«c=?f^^t*i, bM ^cii 'iisiif 

'Sjf^SI <Jiil1 ^fC^ ^C<TC*f, ’lU 

* 

c^“i-f^tvf^“i <HfN 

C»f*i at^1 « *!!(:<—'al 

•1^, «t5l"s^t4l 'st^i -s*! '9r^r^C®i'*i 

^t*l 'Si 

f*;^fC^ »!'!, <l!;>ii»( 

«f<nrNb! 'ftf'S ?:< \ '^fiit-l 

■«rt'S''Q '5l|iJ fCW^ a £tf* 

I ■'ic< sfill i|CH «fTbt^ 

'5if^'<i^ti Sil'i ^-'iiiM >ic*tl 

fsiR® Jf”n4 »i(ri^ ^^]i1; ssjiji «fC'<, 
>il<!1 ^f5| ^Ul 

C*?? C’!^' i[?f'»lFai(— 

«jJtC»T C^i ‘<f>1 

»iltf5ic®tfii^t^ *lt4w <stwii f^«1— 

ii1 I «l1»l1Ctf^ <2|fi ®rf*lf^CHi5 

■‘iW i|C^ $C'4l ®iC‘»i^ I 
'SI^’SI ^tflr 'srtsi^t'S 

mi<s c^ ■‘fc«i 

c^it^si—'si «it5(ir('s »ii:*(«ttc*i ? 

cw ^sjai ■«iWc*fsi 

I 'sisf'fC^ 'ill ^r*Tc>r?i« «if% 

c^i, «ft»itt»f^5 c»fc“r wffsi'svf ?inii:^, 

>TWt5 *1^ I 

‘flu'll I 

»wsrf^ «itcf=r—‘tt?!! 

vt^ I ‘'®t^ ■'^'E^’l' 


b’^^iC'f^ Wf-fN<pSi 

■Sfkiif ^ ?:^CSS, aU 

■■®t«1 I i^ivd 

■«lf»isi <c«^ <1%TT ^r?i I '5C^ C^i ^C>rC-t'^ 

»iC<tfi "Si^ ,:>i Sffvi) f«i<?!, «ttVriS[ 

fifs 'STi^ifCif^i ^*''!ff' ^<! >11|»I <lcic<») 

bl> ii1 I 

'*■«!.‘liC'^ '«tlC'ii ’iC'?? c^ ! 

C'iN^ tJtM <t'3?vs '-J^btiJl SHt<l 

'^F'Sh 'Si<’?t!i n'Sti I C-^'H 

fif'l Cb^i ■'^'C^lfH*^*i—a!k^5l1 c^l >f'i 
fHC^I ^'5 '»*f^ f®f*T'Q 

>1-^ '.'^C i '.bC51^i:^^•^ I V-W sit'^Cif^ 

C^C-I siHt# ^Wl 'i)<1- 
Cim^ 'ItbCs !.<TSfl1 *llC< •ill '■sj'ifl.t itN 

^r^c'sy «t<* I 

W\\m (J^C< I 5r=s ^T'iH?f?l 'Situfrir'ij 

»ic»l|'»h ’l-HCvA wt<l 

C^l, 'Sl1»i?l lc«iu 

‘SiMC^ CbC’if^iilN 'ilCitC"!, I Cfr-lt-lk 

CW*fC; '.bC^f^WW Sftsifw^ «!£i|C4'‘— 
C>\% siCiiC^ ■-TtHT'5|r<[ fb^l ^HC't) 

>UC'^ fV ifCij I 

T'^ffir-'^ -stfcn C^ii*i 

'Sltc=»ffs!:*i^l '•iC*(l Hc?l C^sifii 

fsr r*fc« <t% f^c?r 

fb^l ‘?‘3C^ ^t»1^1l ■-fit^if'fc-lf ilt'?t'StC^iif 

cgTi:<s c’tfi! i '»tt»itc't’i Cf^ 

fn^Pi ffc^s 

jq^ CVfCI?^ I 

c*i ^1 ■'St?i CT aff^?r<i— 

^tst f^tn 

■'*' *ni—^trw^i cewtn^i 

^16 *ir5T«rt^*i ^itRi wtm 







■•f'^f^«lt*lWi(«tf^^1^^ C^t«11 ^XM- 

'SI f^'S iSc^ ^tC'^ I 

c^T»(i 

C“l’^tW1 5.C'^ I 

bi^tC'-^l I c^tfc^^s »<c^ 

I "''U^ <!N1 C^t^ltC'® 

r^-sfl^T '®tiJI <'«ic«5r, ‘cvf^f, y$y\-< c^m- 

»lt§!^i ^CiSl I 

c«fC^1 I »V«®r 

'9lf®r 6C^ C«rc^ I «lf*(t«! C^ 
iWa bcn c^fd?*! «ir*it4 I 
^U\ 'Itai 'sfl C'®1! 

«?r'ai cjft®?! >f^5if«ft«cT^f"Wt^ 

^1 C^C^f^:«1t»l I *ltc^ »1W ^,5, «ft*lt(:^i5 

<J?(t'5H siCilt'oH—>1% S wr<, 

*ltTr '®f1»l‘t'CffiI ’!'£') ^'Sjt '<i^C'si, 

C^ f^n^' sit’ll 

C*t^C«11 f¥ Rh^ ^CS) i^l ? 

fV| <®5i "!^ I ®{l^i:^<i fffc*< 

c«?nfs^'t ■«ir*ic'? 

'Sltc^'jf, KTtll f C^if, »I1 ^1 ^■■ilC^I 

'Sifsc^l, >1^^ 'SU’f Sfl^ltC^V} 

«PMtW ^'C-Sl^f ''^^> ^('CTfl 

^% 1«iT <ltr“!- 

’Jt'Q^I I 'il 'Sjt^tc'ra 'sjcsic^il 

^t%s ta ^tj6c^ 

c>{> '«t?r 4SI1I '«i«Fii n<i'® 

siwc^ C'^if^a ! f®fK 

f-lbffl'S •'ait*l1df f^asHl 

4^C#|i;—lii^j f^ ^Jie\] « f4 sstl«l '/ 

f^ssl%4 k<l^ _?4*! 'SJW4 ff5«1 

w'srf'SdJ^ f’iTN ’i'cw 


"<tc*f3 5^5115 1% .4r?f “f^i»i 

w ^rKf^c4?ii ^tc’TSf *rfar i 

<9»1 I 

4 

-ft?, tf-fif-asN 

'£f'S]?> C^J 4ti^ CSfS'fl nkt?, C^f^l 

^tc«l I ^*11 Ntl 

4sl 'SJt? ^t? 45—C*tC^ ^1 >1^1 

c«i’n «it:^-—’®{t^ cb^i 

Hi *11 C’tf, ^1 archil Rc^J ^1 4?fii— 

^l?iN '^«lR, C>| R^til*l 4^C'S 

Cb^l Hi *11—S)t? Br'CSf 
<1 4t4t»lfc^ «l<1 R^ql Hi I 

4 fCSi; 44 t'« I ' 5 ^ C'o’ff 

4 ?!^'® 'sfw^ Rasf^ iiNl I 

Hi 'Sjfc^ y5)4 iHWi I -il^ ^Ttp '^U\ 
fyfc^ >gc?(iil '«lJ1«t?1*l1 4C^R5ih I 'Itc^ 
'KttR t.'i ■■atH's 

^tC4 “if^t^t 

«f'-<fcii fC^r^ Ntift'«4 C^idT 

^»r*i R)R ncvssRc^i'^, c'tI 

'®^ 'Itiil 44*ft5 fsR (M^ ^c^Rc^h ^i:<ft 
R'5ff3i I 5it|i:4 44 R*i 
»?C»( f5lJ[® «lis|i^j 49[<?1R, 

f4 >1*J V f^R Rc«1i{—^Tl I 
f4^ 'sitsf^i ^afCii c4^ ii*i(:4 sit^iICNS nt«(Ri 
ill I ^ti:4 “'»it«f:i 

«itnR mmi c^, af^Jiti? R 

«itnR Rear carcHtstH f f^R Rc^^f, 
'Itr-? ’•iR «ii4arsr c^t% i 'flC's fk 

,f^ ^tR» ''ll I 

<ir 5 '«t »a 4 t I c’ 1 ^ ^iTi 

f«R «ii4^l 9ft;i If^csiil '9 ®tC4 

cbft«f9 af9i sit’rcsil i ’rtwn 

“»I1, ^ «jt5ftC4 C4NR C*f»lt»|, 

‘S^ '•wenj ^t^4C5l 'qRltfl ^Itill '^f 







^s>«, 


cn?i—511, 

^ Sit'S i” 

cflPltsi I 

nw 5itc^ sjj-pir ^’i, ?l«sft^ 

Sftf^ '»lt8fC5f? ftfCSf Slfj^t^rc^ 

I ??C^1 S{1 f?:i c^lisi 

CSIt^Sf—"5^ sill? 91 TflTf ni^—Slti:<F ^?pi| 

« 

^rfc^f fSfii^gi C'l^f 

N3|^1 ^nfS| I 

cff^^f?? ^ctf c^ fb^i i< 

fif^t^, ''si c\ s?t%?p 91'^ 

5n, ■'SI S|?f I '?9^ sirs? C\ 

'« sisif^?? si*fT a ^ilqi^ 

^j«i c^i:*i—"4*fs{ ^N 

nf^C^-t CS(I I -sitiSrC^ '.^ sisra, 

'Slfr^^^r?! iltSfna 95^?19f5f 91-si i?1 I 
'l^isil 1%«t«(t^t^ sfl^lT 95?l'?i C>1 ’TSl’311 

>fs?t«ftr*T<1 ‘^TQ^I ^1 I "I'sf^ 

9tr^^ 'Sftrr^ jtNcs? s?Rr^^rs??! s^ii^n i 

'4^ i^^^ISlT, SyjJ-SR 5fi(ht*i "SlRfCn^f 

Sftf^T I 

* * « * 
?sw*?rf^ iff®r^3 'il^f^s? Sphinx 
fw^fsil ^Cilffl»!'*1—Slff,n3 f9—'9 

^t? f% I 

silsns —s^i ’^’Jitc^i > 

^1 C'sl ^ ® C’T *lt^— 

^tr'sl I ■51’sf^-s 

fH^t*fta ^t% «lRflsf<i S[^i? 

CWT siC*JT 

%l8f *tt9 Sfl ^ftSi’f I iR 

arfiltisf <R, Sft5!i^?[ ?{:? ^51^— 

CS^-f?**Tt^ f^^tsi P? ’T^ I 


Cbil -9^15 'Sill’t^ iiiU'R I 
nif^ C'*(l'9 n^’Tl ^1 f»l®r? 

»1R C'-tC^ -ttflc? ^n^ltsffc^?! '«?t«!ltw I 

''IS? sjftfT 9^c^.l ifR? 

'ifes?R ii(:>i? I 

4 « « « 

sifsil ^fTir«l lew 9T1—«ffii?ij CN^IS? C^ ST^I 

C^l'^lfer*!, '9fil ■*^r^ 'Sia^ 
nf^'is 9c?:^' -sjf'w—^'*1 ‘fl^s? cni^' ^sf5jrc'!>?a 
■»fc? 5?.^^ ^1—uq^ C'^l^ 

c^, fifR^ f^c'i f»c=i^ ^'<>1 nt''Si ^■^tc-11 

R?—f%”2l1 '^tC’T 
C-tC^ s|-<^ ^;sj -Sfttg, 'SlfsitCW^ :?^s? ’I’t 
c?9ti? cs?^ I kh^ j?rs?t'®tc^^ 

R I -ii9 (Tfrr^ 'hirR 
••S?-?(1'-H5!f, STfgbSr, 55t; ^ r91—vi-fil! 5TRt??t=1s? 
fill r<®9ris?!i f>T^n—-stf fc?i 

’IC'f C*I>1 ^'"11 9n ^1 

>Tilfi^t Ktf^f “f-SfiTI iJ'S^j ■«I^-t ?!{■!?[«?!*? 
»{ffi Sfb i—ca^ »ICS?T'»fl^9 9R 

•jjJTr^t^ffs^ '«[rff'‘t^ff»T—'ii'§i wRr-slifi 
sfi I «Rf ^r9ff% nc^ s?^s? s??? i 

■<1?yt^ fall's?[ ’^fsf frn 'SIlSTf JfSfTf 
'Sfs iif>,<i. Tcitf wRirs far* cb'CKii i 
■sr? siw e. ^r?rfi?1t=s ffi'^^’ 'irs^i i?r^ ^'s 

ffIKil ff?!—C’l^l C^l-li ^^SfJfSigiR 3f^^?IC*| 
f1c«? ^tnrs ^fi? I jffAf ^tcrt^ 
w\T^^ 9ftc? fi?! ^tsrfii ^ffiRi I 

il^ ffna ■aits?t5 nW' >ft?fr cm ! 

'^4tfaBar «?t®f m 

^miwsf—^^«fsi ^^i=f -sfcgr 

c^h miv^ fsf^—’srr^rif (^ 

C?m?f'« >Ts?tlWf ^®irti*! ^l®!l 





WtST'S fwtST 


[ sr<f, Jr<,<rn 


»ff3*ri I "51=? ^t:?i 

>§lf !p ^?f4. 

T^T^ ■Bt^n wt^c^iw 

1 ■Slff^ ! «ftf^ '®tf<— 

.§lfC5j9?[ cJT ’ttoi I 

2lf9Ft^?r sitilf^^^l ^1 C’fC^ 

I 'Sft^*.’?lil%f ‘^ts(C«(t?=r 
95icei5r. 

iff^*t cn-i^ 

'i]''i?fe! C^tCSra ^?!?:'?!H fsR I -il^l 

ceit«f-c«f^rrs|| ^if^iJrBt^ >ir3j "srifN 
'®r^c^ nff^ ill I 

^T^*i c'sf:'^^ siw «f?!f c?!tc=?c*f^ ^rc^r 
*11^ ^r^t-t cnn 

I C5f m\ nc^a f?5T ^icwa^ 
a\? wa ^t'^i ac^f 

^1 <si^ aw aNisftr-?c^ ca^N 

al c^^ta ca^fi 3f.caf^?i at^i 

ca^ I ca ataa ^ta—atssa atcaj^ 

aisjna ■'SiNa ^c^®! 

jras^ei? ata, farsfc^a cwtl 

arKca? 'sitaai a^ aia of fa ac^il ca ^ta 
araa acai a fa i atai caoa 

^a 3ffaR ^caaf fafB^ ^cac^i 

utaffa afa!:i& '« l^r^atraa atata^pa 
c^rfsiatc^aa aai fata atai srranra cac'® 

^at^ I «rcj?af ,to oftafi, c’a? f% 
?5??attaa i!atar f^^a, fp;?^a 
wattaa, ^irafattat aa i 'sfas 
'sitaai ac^a atca ^a ca^ car® i 
®r^ 'Birfa atfa^raa ^a a^fa—^taa aaa 
at^a ^at ca^ 5?ra at-aa ^tai—ca aaa 

^tcaa ^fti^ ai ca“at| c^aai c?ca 
at^ ac^a «f«ta cal i cal 'srcw atf^ 


■®tai "st^t^ff^ «ica3p ^a -flcatc^ cacact? 
afa'Q cafai atca? ca, Great leap forward 
^t®t^ffw fsfca ^tai caa «fafa 

atata ac? c^rci? j aataal at^sit cataa 
!i)^i ar^pfa ^afa^T f^ei—'sitaai ^5 
a^na'ff f^qfa ai c?Fta ^fc^i i f 58 iata 
'■a^ at Sat'S ^a faa^i fm ai— 

"sitata afflc^T a;amta 'q c^iac^ai 
c^ratcafa aca aca 'srtaa sffaca cacaflc^ia i 
m aaa ■srtaai c'^cafl^ita ca, ^a^aata 
«rtaai ^^^ca at^®ii atcaa ^t^.ala -ii^cas ac'^' 
^acai I areata atftc« catcaa, 
^ja^atcaa Wai-'saai fafaca acac^ 
"®ta a^ai aaa c^ aaca i |t?i fm 'sftatcaa 
'aatca -sitaai ^^laa 'H^^i ac? ^acai, 
ai a^il *«l 'jf’iflca^ %a?ta caata f^faa 
?ca I ca aa ^Hi-^aa[ta ^taia^p 
strata atfSc® c^csr nc^f i ^caa ca 
faatfpa ata faa faa—^ta 'st^a 

■sitaai cHa «iafa cantata f^ca cJ^cai, 
c^fel taaa aacas ntca ai i 

oit^ c^t^ cfcatacaai fa^ttaa i^fcsr 
^‘^atp fata atai ^itafca^ 'iic>T 
cstatcaa «rrata aaata |6?i a^ca ca,’9^nfh'i 
’ttc-ra mw fa^^tcaa fac^ c=*pi ai i ca*aca^‘ 
a^arc^, cac“ta aa^l «ftac«, (alcana 
atsfcaa ^:caa a^taa xm^ <aa^ ^rtgf 
caca atsjcaa at?a fa^ a^acw, ^ta nfasa 
cncas caaa (iiai flatca 5t| artflc^i 4fcaH 
osafa 5tl fa^traa b#i i ’®ta atajca 
artaca, at!?a af®)!^ f¥ ^ac'® *ttca ca atifcaa 
w;a ^a a^at® i fa^rcaa -stf® c®tatcaa 
(^l f^«tata f«%® ^«ai i 
^tWcafa fata «Raa® dil af«fl c-rtai atttf 
ca, atata Wa ’jflfft® am® Bta aii 



Cif, iS)«98 1 




T^\lV, r5j.g {^f(r| ^’^S^- 


f^‘"^i ■«iNss ^r*i‘'f I ^lii^i5?]:&i 
trf»-t^tr ‘«i^’^i i5 s c’i'C^if? '.^, 

^t-rr«ff-i C'(^i* Jivsy 

o¥ liiws? ‘ei^ c^tiS 

^N-yi ?r5F^ ft^pEir— 


(Jfil-l ^fffr ^1 «>jii||i:^ f.vf'$?ii 

#41 >TV^ ?C'5I—>ltJ» <;V'C“!<I <^'5f• C'll'C## 
^»fl ^4 #W i' r.ri >yi #!?{| C-t-i' #fi:# ?[?|7?{ V 
'5>1# '^’il «!tT»!Nl •4?r«';*1—■•«?t'f^ 


#11514 #14S1 


C«fC# #51 C15tsi4t4 *14 
^-tNfffJi ^1=1 w’l'# ■sitc^ 

nsc'-s #?:41 (;>f»rk^ 

#5l'5}f« ^4 #SiU f4!^4 #41 ir|~ 

'5ir-T# wc## ^jisfi-c# nrhri 
f'# i Rei’, ‘-w iii^f^j;# c’lc# 

-^ircji, ^^ 4 - 

frc#*f « c#c# ’«r!*i ■5ft'4 c*fc# 

■SIit# #511 '«#" C5|-<j { C4ht^ c»fc# 

■sifsi ’ll’^.tcsil #4 ^l^sr-l# 4t®IC4 i '«il4t4 
#51'55fi1 r/'il 'Sffri '»<^#"=1t'i, 
f^r# #t# ^1, St'S -sjliT^I S-a fwii 

5if(:?f I c##i 5fr® c^i<r- 

#?! C'Sf^iJTfsi ■»(<j c?ff# f<fli= c^t'-l #'641 
i. c<^|1:?p t%i1, ##i19 <1 il#J(t5i 5144 

#iJ#t4 I '«r’<f& 5Tt4t4*f^S *tt#i #=1 ®.'' 

51^ 1?t4 4f4 I #51 ®^^C4 4t#4|4 

4T#?1 #1 #41!:51 #C914 4T4#ti:44 #=1# ^fs #4t4 
>f'®t44l I #51^# ’#^4# P'4 

<lt##t4 ^rsr i1'f4t4#5! *1^r5 
#C4i:f I 

’Ttf c'Jfi# c^f5i5it4 ^i:4« #51 fiftc# 
#1#'. 1)14 4ft5T-«Kfr5f4 #r'4r ^f«rf4#«lX4t 


BS]C't '■'ilC# I -;#<11 -9 C’^g5ir<®f ^^4 ?4T 
#rc4[ 4T45>>; #i:4 #i#»f 

c^fsin ®ifc# I f#i?Pf4 b^irs '■!fi#C'?i 

#1:514 ^«iTSi:4 wc® ■?rc4l®’^4 

f r^pr #t4 ■-‘I#- #5( #C4 414 I #4r# 
P'4 1lftiC44454P1 #1:51*1 

’‘-ft#f#4N #P!C4 [HC4 #51f# 

#14 c#^'lC5i! 41-CD y]w.% ycwt*'! 

■«lt'W[bii1 #41 i>C<# 1 

it'?si #1 '5fC?! 

(Refrigerated Storage) #554 —wff*):- 

ntpEf# #r4#tS4!4 Tf't 4>' C4^ 54. #514&^>* 
^■iflSf stFs Pt:’5}t>f C44 ‘.fl^s ■it^1"‘<i-!fs 4C1I i 
■»fnr44r3!'i 4£tl 4^1* 4f4(:5i »-ti>lP#4N #t4 
#£4 4i'64f4 #'='1 ^C4# P'4 siR# I 

8a'’-ab-'’#|C445rlc& *4!#1 #«1| syji ^ s|f>f 
«t51 4tC# I #14 ^44' £51^4 

*1C# H<t°~'i*" #P '©f5! i «tf4#fN»1 4#i:S|4 
®fC@ #1; ■«)S:4Tpf'® ^*4 I 

s^JfC4^#1 C«(t# «t*lPl4fa^ C#IX»1 

#tait4 #j3rtil ^4 #511 #C4# 4t^51 ^ 

5t9irH £#'641 ^ I 

(Gas Storage) 



vs 




“sir 


>1^ ■•aHl-■>li»)|3*| 'Tj'ik^ 

^•% <«}fc^ I ^i>\ 

I iasjsr viijii 

?iKi ^rt’T, cru ^st 

'SlfCS—CJi’TlR ¥C«1=S c^t^f 

’PI*! ’lf?l ■i]’!' I 

’Illi|'C>IiiI cue?! sft^'1 

■■SKCflG >F?1 fw:^ 

^,tCB I 

^C^^ftST i*lV(S| 

’!i ’if^sik*! ?fti:^ 'Sinhi 

sfcjf ?F»irj?‘« fftcf (r^% 'f^ ^1 ffcs, ^tf^vQ 

’^i ’P*! ’Pq ^tVEtv®tf^ qtr?F, 

^•R 8 5)1 cifft- I ^<i:fo|' 

'»itnp, ’ll »||5M 's}5i’?i5f ipjqg «rc?N 
5pK91—Wk qsrs ipq f>7^ :5t-q 

'5|tl=P I ’Slt^k C^fqi 5pq is^lc] 

-^f^n ^§;<ii’i ’pq qf«!ii qk i 

C^ftWW '5ltqir«i { Wax Coating )— 
CKR 'ikq PflTqCTI . '*;tC"ii ^'q 
Wax Emulsion ^*3^ sq I ^pq lij^ 


Emulsion-iJi qktvg! ’INTI '^cq Tlt’fW 
'srrN^p fwN v«tq '^tc^ I ‘sH*! c^kteq 
N'cq^ ^nTf qt®,qi cNtiR’3 qr'® i 
vstu^ ^cqiT ^r!{ 

Nl«9k '^f’Tf^Nk cN^r ^T.^ Nk #k*f 

1(1% ntw I CNkNtf^ CNtN '«f'»lNl 
CNk I 

qt*5f^7 c?!?f nR qirf? qti;l 

CNk (Carnaula Wax) 
qNtTNi 5TII 'Bfkit'TN c?t‘‘f'9 ^tcN^ nf^^i 
C’RTp CNtN CN'a '^tr^ qNkNI 

vaqx '3lq N'q qf^STIl I 
«rt^ nt^pi ¥qk cNk-qqi ij^cq 
fqn f fqcN Tikcq *Fq^fq 'ii’p NkqN ^slq 

v*ilcNf I '«k'« c'ii^ itfqqk ?prqf 

5f^kN‘i’pqi qfirc*n 5n7:¥i 

cNkN'i ’sfk?;*! qfjrkk Nir^fkT? 

ipTII 91^ I 

tqc^Ti n^rT®fq<! <ii=pi§ ni >n^rfN5p 
fNfqn qt^fi fifq vgfq^tn 

TJkcns nki I 'flr^ N^qq 

’T'lfNli ¥PJC¥ I 




Slt®f3l1 PfsjiT 

fe^tnl-Pi 8 qki NtBfkl 

«k I '2frwi:q?f 

qkcqTN qcPF ?ai:¥ cn, c^pqq 
Vs^jfc’pk^k qktpjT "STtc^k Ti^PN 

cqi^t^ ’r"^<vstk wqq m i 

^f5-> qqkk qNTi 

C3Pk ^7!lT PH I nt^'is 


c^^tr^Pk p«» ^fjfqq ’^cq ijcq kn u)¥ 

qqki?) «1CNt5f^»f "STfC'fTl 

’PtlS' C“ft*(=l spill Nk I 

spf^N Nt^c® qjffqtii nil 

Nfffiir qt^tcNi cuz^ 

» 

frrr? I -qf vsyfiiif 
cqk*r NPTir® »k¥ nc® Ntaf 8« i^r^Pi i 
cq^kN '«¥^?i Nt'si ^>^8 s(«( vBi|'»r 



CH, ] 


^ jP 


'Sjfrsfsj iil^Fr<[ 884 *1*1 

*tr^ i 

» 

«r^5T 3rtc^? 

bh'Nl iil«i>ffe ®?iCi)^ Wlic?ld bi'^i 

Ctf’fC\5 *1i'«-i I '<1^ <S»lf«5 *|'i 

» 

e;w .<iC!j c*!^' I 

^-f?! j;i>i -■^fn 

‘*j>11 J?'Q<{'^'(-^’ rffjkj ;^rC M 

■'Sftr^'JfN I -fly '91^ 

8 -^(.j|,j I <fl^;t\fc1 i{i^- 

^i’'s ^riJi c^t■^■^f^ iilffl S'- ftT-t 

'.HC-I' f.-^STI1 -fl<' 

bh ycvfl ’^i(r^ I 

>ffv bf’i ^M'A H«<tyh 

MtCbii *ihUJifr‘H C^M! bC^i flii; y\h 

fy»?li*i ^-iM ^Vfbll 

'ftf* 8>(t c>i^ 'Srai'5f] I 

■«^>^ ?lir^ yt‘^_^f®t^-|*)’ C-'fC'l* ^V5f$ 

^'ni ^hi I 

ci^nirtc^ «J1 f^tft 

sit*jfia‘r«: ■«ff^*i*i t -a^ 

'ilf^siH 
l&*(Ttt^ta bt^i C^ifl'f’li'fl^ 

I 

*lt®tw C^t'C^^tJC^ fU- 

C'f’H C’fC^ ou 

» 

^>f1 C^3??(t«I, ’1,^^ '5*1'. f®*! ®r1c-«‘ij 


■5^ -STfCvsiS biC>iA >14*? >)C9f 

« 

Tb'. fvb. f5 4<i!* 

»iv5^al ’’•? din 'AHs^ iW'{ «f'@4 rM<i^ 
r^fec^ (.'TS'll h', dC-l ..'n’-'iinK'ljf'»li‘A»»)''l 
c'•'t^:i^ f-in; i] nH-n fln-i ni’i I 

■^H‘j bUi =fnHiti tV'(~bi<i >i^|y 
‘c*^'’ 't'-n ^fbM •.'[?f*?T!C!?1 -K^ ..'.In-Tf^J 

f®*i n^fy *iicn ‘-fi'-i tic»iin **.’£h <'^I! vta^t-ia i 

’fc5{*5 c^C'S ^t'srrsi 

'^-\'b r‘'C»i '.-in nc'*!*? fsf'C'A 

*iinib‘i lii^ii ^(i^i I '..n-c® nhUi's' 

-li’hi, fn wrf?/, t-nin^Ti!, ij-imVi •.< ^-i^k- 
-ist^l £|-.pr® M n-i 'sii’iiv, “!/;':ji't v-cnH 

'^rj, cn-sf'iC'i' ^ 8'fb W -fc-i 
H48il; w^>] -?>« c<M! i 

?, s-fb .fl-isli; 'Ai*- 

«{t?jf%f?i rfcfelc»i( •{] yen 

ncv< ?>l(:'?i^r n-r* i ?ic*h 'I’V^ ■■.fl|*Hi'i 
b» !V*t n-! ',n=C® enb f>4n i)^ 

■®iint^Hhi» a’'!'! 'i'fb*-1 

n45p bM 'll >i<c^, r®r>i' y®(if't 
M’bf^ «>iini!?i *itA*ii4 

W.^J 8-fe 't'^l! bib.® i 

(A« nCM^ f*- ''!fi>l ( •'■''% 

cntrb«{f*i '» I .'?!i'-<ic'*' -fly 'a’'ic*ia 

nC8f *11 'l.lf^ 4^1 

n\ '4l^T?l '-I'l fiif-icn 

fit,¥1*1 444 -siM'i^N ■’Sn<! ^twtn 

4nl 9J 1 

3Tt^ '2fc?t*5f 

>114 54lf44 4*>1Wsf biC'l 

nc4*(*ir»l ^'fi!! fn4lc^ cn, bfC>l nl'^cili- 


4C 4 1 









Jffij £|j^t9ff'ic«i 'ii<5iiM 
sfoif’i jp?!^ ^\m nu I 

n?t«p[^^i<?5gLic< (-.sf-cs f^r®? --^i^cti- 

cis?i??iig® jfN, «ifk»irf*?*itii f5»i- 

bsRtii >if^ t«rtf»f 

»if'3f’) c’tc® c^i, 

'fi4i:^ »ii?iK»i fwt) 

•it?>’c'?iC'5r.? c^fpc*. Ifiail^l 4C^ 'il4it 'Sff® 
i|*l -flTfil 4^1*i W ¥nC6> I 

4>1C4 i|j«f| 

>f^Cbn C-*l^ 4r^4lt « «rf*l4 

■sifr4^ I 

5f-r5f<is5f-? 

'ic<>i‘fi4''^1lf$^tfe<i c>i 

ftiail 4N 21^® 4C^C^'r, 41 4»| ‘r-f^4r!%- 
5J»*>|S ccit4CVr^ .4 '5^ ‘[<‘1“% 4liC»1, 

ii^l--4!c^f5l -H'f-ffe Hfsut 
f;'4tc®'i I '-ill' 4i*( SivjJi 

•r 

4rsi? CBC4!c?il®l4' I C>1tf®C^^ 

fifi jfhw 

4C^C^*T 

>1*:®f>!f«(I 4'CSC^S! I 4ir ffrii;( 

4l':sr r- 1 C“l>l »{?1C-T4 ^;Qi J 14 je 

4<<1^9 ^ l^fil ) 

<>itj*<i ‘■'i!i:41 

'»f*f4f'5^( ..4, I.WC4 U 

‘5!i®rN4 4‘W(:^^ 4C’'lt*f4'‘*fC*1^ “!4’-®^Sf 

®fC4 ’^'V'»( .5^< {:4r% 41 wr^f 

^■C'^45f'J'?! il^ 4iC'^ ®ltf^C^ 


—^C184 ( 
ifl®) 5(^ .jic^ ^rt^tfl, fctf sitlcaptc?1'*i 
^«i[r‘f f4pt 2tat'S?^ *111 <4^ ffSlM 

4t5! Ci^t%<I 4ltif4 f%'St1l '4tC4 

»in ‘il4^t« 4C^ 

4H f^7.-s 5^ I 

* 

au-st^i ^vHh >i*^c'4 

^Iff4 '^Trs’^Nl vbf; C^Tf<>l 

•:'ei25i1^'^qr^. f5f4'^^1-f^^N ’ift- 

'54 4ii^i:<»fi:*( ’T^r® a 
41 ^(.7f\ CJltf®C^^ f5f4<^>fC4'^l 

new 4r<ini 

5?if® ^n?fT*f nfee^ 

csffrijtC'^nfe '5^ «f[& ^etic^w cn, 

^iln-wl^wi ^Pre^i^ -21^15 r.4lw 

C4fW C^eiS ?i'^f’1 S, -Sff^ ® n:[5t“!CW ^l'*41tft- 
>ini:*!^J nil <14^ nMfn i f4f*f 
4C5n cv, r^i^nitl^^en 

(A *f<e'M ’ifiiTfl >'i\% cjt| 

csrfn^i?!^ 2ftff^fr^ ^f51e^1'^^ *ita?ii 

nt?r I ni^fsT ^wn cnf^^jt^i 

5^ ’54| Tsf: 

s'lfiS mnf^'s i 

■^Ci?l ■'Sf^W 4?!; ^f5l»lt|> 

{Sn fn^fna ennn ^ic^Kistc^? -sr^ti^'n 
wi, c^nfw IB^I 4i 

|c?? 4“R« ^¥f4n '441 i^e4 I 



» 


^| i, 8^1 >iir?(«r| 

<1!?1? .'.5lt\b“!^ i1(f>I-t> ^tf'il- 

??i I -si^i^ri:^ J!^i‘^fs’« 

2f«lia( 'SifefsHcn ■■!lt^^l^ <l>’!tl UT*^i 

r-lfeinrs ff'® 

■5f7,*^ f'i'fi? ^ai^Sfc*! C^t^UrtH 4tJC^ ^ItCH^f f*l I 

?fr^c’g 

C'lM 1i\H >i5Nt*l, 

a CU ii^fsj lci]>l ^'r'irC’S) 

^45 ^ir'!5iw ^hs? ‘PC?! 

I '!iC< ■«lf5'f^' « iTt*<1 

»if<ji^'^Ht-S -ffc^ 
'ii’fiia '-Kc?! U I *rHC’>T^i 

r^^iK, ’f'® ■'.^m\^ i(ic>i ’irn>ic'?5i >!'bhf» 

^fi|{&i! ^c'sfc^f 717- nf7f^c»^ & 

ilfiS f<5stJ{-4^f''1'?l5i «itc7ii«?ii sf'td n i 
fifsf-fiTt?! ^fs wNI?i?:i^. ^c?i ^I'fl- 

3(j:*f( ^1-5}? '8 

<iR57i *i|'«^i ^N, ®1 I nf^^!:‘r5i 

^'<S| ’t® 

n^9i1 SrtSJTft^t 

tjfif 

sPCiJ'C^^l I ’ir^C-IC>i W ^Nc’f 


^r® -ii ^f<i>irw^ ‘ii?'f^3ih 

nrii>iw->7»hr® -IT? ?'isi 

^1’iC‘l’t ®«i?f^|fi,<I 4V|1 
?;C?{’J <ii^ ^'5fl“!i 'J>t!t^ C*f, 

’^^^1■^C^T^^ P'Sf'Sf fnl^i ® *« 'ii^7 «lt^ft4T 

4^1 ’■HC'^ I f'iM ^■fsJ^ICi'?} ^tC^Sr 

^4‘:ff1? 4iM^l 4£'1'( I 

=5l5!SM->i'®tir® 'iji: >i$;f>i'i!ii <1';? ir?i 

«!'7C‘1 •■ '^^?^r-^‘!a!^•i‘1 f'^f'W^!i>j-iiii 

4fn>4l <i;>!’i^H a «-^>i'ci‘ii <t5rfHi7 

^54 i|C*{i^J! f<^f® 4C^W ! -1ff114|'Pi 

':’ii:4®‘ fj! f^4f'‘i 'ii5:^f6><fi 

Ifl4' TjCt^ stl f.4 fHfe 

> 

fC»|f?;?|, ®u ^=5? ®i ■I'f^l 4C^ii I 

’if-slC-'C^i f-'-f^ 4'W»I, nC®f4 
®nH4 4[i|) i|<'ir*I'S«i4t^l 

4^i I r®fw NC'Sf ^>|^ 

nfs^T*!'’ 4i:7in%Cfl'l, 

■<I^ 4C^'«^ I ®N >1f3f 

■515!^rr^ 

^fsigRc-in ®tni? 

4T^W 261;- 





-siisr -siritiii f‘ir«i"'s I 
«if»i'gi 'si^sN 

’Ih'i fl?l C?C“f^ 

Genre’S ^t*f4 '« 

w ’ftPf't 

«ir^ ^§;gfci^ r,?iNvfr^ 

C'4t^ "SJtfM 

-sii'sf^i^ '« 

‘S\r' i 

3i'5t*if«fi:*i ' 

>fr®i f'fc^ 

^r«ff I '«i=*>’® 

C'^IC'Pt f^f4l '9 

'®ltC^?^ '?SfC'«'5'1 'Q 

CtltPr^SI ^T*lil1 C‘^U I 

^SJgiC'*! S'Jtsi ^f'«f4 

I f“l^ '^tU'BKt^! ^^9 K^CI? 
■<ici»i;*i Hwita ’Tt*(r*i<i ; 
^if'« TTS f^n1c^ 


r«f4 f4?[®f^c« ^<?ifb-* I 'simtciT^ **{i'?^hi 

4’^<£fcb^f’i Pir,»i?i ^t'Sf?^ii ifi^" 

Mw ‘^r?i>i?i:^ 5|f?(jf§j}ift 3it?Ni =t-ca 

JPC’TC’?^ i ®lt*tsl ■'Ifi! 9 I1^!:’ufn«l 

^1*l'^1 ■5ll''ltc»r^ 

tfgr^|v» ^ -*(f«^^iq JSffiU^ I 

^rf's ii? «fr5Si-^if>i#t ■si5>gf£H ^6jii|<;i 

“^fiilJlC^ri) ^C^Z'SI « ‘*lfi^fj:*'i< ^'•<11 CW'C^t^ 

^■^5rt‘=fii cbti 'pf'ti 'ii<-> '-sti 

9 ^1s[^l1 ''ilifi' l 'St^ ^f^- 

’'izw^ f?^rc< «itN «iK*<lc‘'^ 

^9fif pfff I 

■<PT^ >f?J?"f ’1‘‘ft'''i*l JpTilCSC I 

5f^ C’Jj^ 

^rw»t ?5tN^1 '«1^lit *lt«fK»l f5l®fc-^<l 

«t<«(t^1 9 ^Zil ^Z^ I 

cwt-[a WC‘f^ 

'9 f<®fii-cs^i?f=a ’TN*< '41I^ nf^W'S 
^si^pjirai I <41 ^c^’9 jrt*rtiT?r 

'9 ifsf^'i ^ipf-i, 
^i^*1 >rR, f^®R-£f»r441 '9 
nfi'i’11'1^ nf^b(si5fi *ifii^s4[i( 

N>«tt»lt»fT ^f®f ^tCB? I *f<'9) 

(.^, cif^“rfl srs|5f«jx5p >fti(fsrip«tt^ 



'a*® 




'« f<'9jM-3^Cb‘H <.')5[o1'ik ^rC^ C’Slli’l 

<lt*1^ Sftb^N S'Jnt'Sr-l, 'lt-i:irv'^ ^jf>} .iji^fg 

f'S I 

?ijnT 

JT'^I T|it6g> iit'^ ‘ ic^ 

vj^c^ AT, 

sff$ '^■•f'nr'i'f ■■i-i 

C^t^l 5^■CHf^ '-.iT^ ! 

>i35f5|i ^f®- >i SF c^r, 

-«5I§Sjia»T -« =il 

’^!N!:«’1 rVfi-^-^ ^<1JFf!f^ « ^t^>F «?<ff5ff«< 

C^t^l HI '.(1^: 

«ifiic*l’fi »iti:H|a[^irs hi i >ihN‘f'5tr< 

W* Cf'*! ■5ifs]-fH'J> 

-5i5{«ji?iH ~‘i 

'^!‘'5f's’f? f“I'!^i'^‘«Cii -a 

« f<53iH- 

f*wNCv*'^ HC^FT f«il®ifCH?! 'ii ^f-T^(tal 

5^jHf;5l4r»jt;<j ’« 

«i^5r’rr« HI I ^litustej 

^^1 <5»atf^' '9 >\j:w 

CSd^f^^iC^ '’lf<fb‘^ ■^C'! «>C^ '3-1' 

'sl^ fHC^^CW?! 31S!Sf «F'-Iftg f«!'®iCH'-a 

-sSjTiffF « 

^=iH-C^FfC»f?F «(ItHSFri‘Il HW 

f®rc« I '3? ;-' 

WC®! aw 3(fs|ff^^ '«Il>l^'''fF?[ 9 

w 3isi?f 

^9 ^ S fa %iT< I 

f^55t3r-«r’tPiV%^ nfaa9 ^3^ 

a?t9 


=f«iaH I 'i>Ti>i?j| ^t'f’ f^if* -iip^ 

'Ss £|f^^j-fikfH>| A'9»jCH aw 
PtHs^ nftJiC^rTf 3^ ^C^-'S '« 4'-<ll 

<3^^ 'ilrl 3{fTF-.j?iT<I ^rT?)" 

-« ’FfafPi^i ^nhi f f'< I «iNfaii 

li'-j ?>IH5f>l?I az*l Hh5'sit'-Ff9 HtXTa Iff® 9 

W ■-f«ir’I pT®trH9 ^«1 -iMllPf 9 
w T/H3^fifr?jaa '-f Pia c»9tii 
3T3lfj'5?^ 3<fl^'SF-IT 1*11% ftn fi't^^i 
HTH ^fif I 

.3^' sifw*: jftiia aa ’ifiiiT R5T« 

»Hf35l»)l 'Silvia i 

^<P»1I ■sjI’Sf'^15f^ a, i-.frcxtl A ^H- 

JiHt'wa £fat^Hff<i R®iw->ii:b"5H « 
‘-fa f.’I 

^rat^H 9 R?5t^ ^43fcb^iii <^arw^, ’«iN9i 

3fflits' -nrR R I •■'sT? 

^cw i:v R^i sisRa 9 a-fi'ii^f! 3t^5tkH9 
sR 3f[s(rs 

’ta' '*1 ’I'S'i Hf I ««i[Ri sjtsi^i ac"iti 

Rs? 3f-*riis Risfe R®siC«9 

fwc'^ c’laR I f»rt'i1- *iaj 

Rj»ta9 31% a '3^-fet 'siK'^cTi =9t faa. 

'Sa 3!fiJ« ^s) H-<1 ! 

Retail 9 3ftiR-3f31'R a n“?<, 

^'tc^ ^'sfH «tR ^taftf cH^ I 

^ItCfR, '9 Hi*^l 

^['4 'siR'^i??3!ta WH- 
^iRiseiHR i3’f=i'e 

f'SClifn HI 

^RblRi^-t f.!*? I '3*1 Hat 
?t‘ifil'5Rt^ R-sRlais '3f»i'i<g 
‘^tH'« RfsR' 3TTH, R®Ih[“Ri? 94' Rif«9 

whRt? WH, R®tH- 

ni^iMR ^Rp%hi ■'21'^% ^tw R^Rs 



'T® S 




[ -H"! 4Sl 5l^<rT1 


b'?IC&> I Sf*l>it*<(^1C'=M '•IH '^ffs' 

.flifUfi >Te;.s^- G ■M‘5?!ll'5t '9 ^IJ^- 

^ars 5j:'?i 

c<?^?!Sft-a frs^iw-) vs <it3r!Fi «r?Ff*f 

3ifp«^i H'*‘ ’fk^ Jfi I '51 

rif%3f r<^(:i f^^fsiwki 

^ii -siifir^^ir I *fii fissf^cii 

I'Ci ikyi !s^iu^ ^fi sf^ti 

p|« ^ej^vS fjiji fiifs^ ?f3, 

>2fEli ^Fir* 5C1 1if«i 

’fft’j'ti fissk^ii 

si •'9 iTi?kii -?rsit*! 

^ifncni ?ci i fi®k=fi 

(5^n 5iN-irf"it?ii 9 ^iiT'f^ «f5ti 

^'lfl>ftil ! 'ffl^Slilt'Q ^fl^tWl ICir^ ; 

'»i?f 

’?tft®ti:i <55][i *ifiis['-^i ^11 ’ifii'cvi 

’fC’sF ’I’Sl H I 

, 'flt «fjrt«r ^tNii.5!tJk'*f Cl, ?ks 

cs?'^irft »Tki fi^r^f- 

ir<^i >i1ifi¥«ki ifii I 

■sir’fiNl 'src^ic^ ?ic^l '5^'2tw*'f=^ c'fC’fcJiif, 

Tsfc^c^ ^'*1 'sr?j*r'9 ’pcicr*’ i 

^C'StC’f 

« 

^1^ fl^r^ fliri Ceitl'l^’Ftl C^PC'Ii 

9 P'wtTffKii «r*i’’ii ^fsi* 

±11‘(4^1 %'*« fiti «rf^ w=f“ 

JltltlCll £1^*1 '«lt'af? 9 ^«,^£¥I1 

C’fCf, 1?!1 in I Jl'^ifi 

mil it8i-itl*i, '5!r«'»fii^-'«if«<3rri^i, 


'aiflfc? ±fl»fHl «>lfll4l ^CICS?! 
(fll? irt'^fl'gi fiici If^l -SC'ITI Sfw 
If® ^'ClC^l i 'ifel ^lltl fill, '1^ 
ll*'®! nflBfsill, fiT£^-|Sl! 9 umn- 
flll% 5T1^ lt‘®11 ®fltl ?Clf%si I 

vi)^ ±fw-!^l iTl^tnifl nflltfC^ ic*l^ 
^^ff-iirtcif^.l s "Sl^lTl ^1£® ^ClClf I 
<irilT?l 'silTt^l*' 51£®TW1(1 1^ 

i^Kcii 'wciit'i'^ri *pfifei 

*ff»611!? 5Tl^kll fll!^ CHl^ <5*^ ITl 

wtni cif^ <^r5 55f5ffi ^f^'mtfi^ 
»l|5lll ^r911 C’lc^ I Cl 11 2ff?.^kll 
c?fr<f '5^ c?fi‘’4^i fir®s m, ^cm 9 
’tt911 C^TC^ ^1 n CW fl’^fl^^T 
flTl ^tlkll lf?flT ®kll 

c’ki^ 

isriti i i^k!^ 

JfSClff’l^fl TO "Sltlll flCil ^£1 l^ltl 
TOtt nt£l^ 1*1 f%*1£5l’ l“^tClF I lk9tl>', 

^ist§ fi®fi ’?f^- 

’®t£l =^1£® <1tl£®l ’ffll£>'l ^£lf^ 

f^c»!l'«fci inqT '?lt® 1F1£1, >T£^^ 
cji^ I (fl?i cm ici^ ’sfc^i 

-Sklt^Jl, 'I'C'Sf '^t£'119 liflTtil I 

^,nf'®ti^ ^fii£vfi 'Sfiti I'l’si I 

,Djf<I *lflli!Iltl ^11 lf<f fl£<19 ^fll- 

®kii w£@ ntiic^i to*f£% 

’ffl^t9|St9 51^1 11 I tlf’l f^’fl- 

9 ’S^tfllf 

fiik^i «9i 

^911 <5^111 4£ltaf-T I ^k^tiT, 

|l«f®£i^ §kfel fl=f^ C’k’F 
i*n cntitit’m 

’Bitm >5^119 m I 
fl^t£*n n£iP iffll C®15f 





\S5 a 


*rfW¥JT fsTC^ifi? 


:?1[ !fC5| iSffC^ «ltsf5i 

C5h I ffi 

^51 ?CWCT| I ^f*|?ll ‘ajt"'! 

’Sffif’irr'si ^icaf 

*ftilC^1 I ?f''5 i^l sffiic^ 

^;«fnill- s!t^i?hr -i«rf^Fsr c^r^i 
*i5ti^ ii^rtiJr «rts^tPr5p«fc^ ’ff?i5iw-‘^c93 
=?m I n-i^prfi JiT^t^fF 

« 5^JfJTt*f'hlC‘=f^ ?fC5^ Jf-sjitt. ^irsf ^|;i?ii 

^ri3r ^sr>fs 91^ *frf^ i 

I '*t^ fi?i5f’? 5J-? 

^r<f«Fi5^^ ^jrn^ '« 

nf^er^^i w 

NS f<56i^-«ftf-fi^ 

c^li 1 

'^fiT Q Rs5f;r 

i.tS'lsS 

I 2tr«k^Ff«i c**fr4t 

sitfj[?f *(rc>t 

fif^rPi's 5C7r I 

"ifiif^l I fit^^ 

'^f^H « nf35h'*?i ^<1 nf^5fr^<i 
’^si ^p^ii t >t¥i^ 

f^f^? 'flC® 91^ i 

$?wtf5»5^ '£rjT«r« 'Sr^tfn® i ‘®h 

'6, f^SSts?’ ‘fjjjm 

'aj<i*r tsrf^ >T^<fitif^ oft^rif «fmt- 

^ jr?«r ^'{Ttfw i 

Ttw »r^ ^*rN« f^®ti5f^i 

> • 


f^f%« W 

^t^r, 'ii^«fi '« ft^fii’ ^ fajita sJfHt 'h 
c’lc^F -srsifR^-fn^ii I f^ssWsr^ff 
a?i^JTf«fr'!i‘i '« «f«fr«ft? 

’ffafft^ lirfysf ’T^«fTi ^ta 
I ^sf n^^sppc«ia ‘®t5< « 

fa^fJT’ ’ifar^ifaPt® fiw i 5:a >i'®r ca. 

•ill nfia^l^ffsirca? "Bffge s fs^ifft^ 

^ca c®hM ans^ ■«^aa't*‘i «ifi!:^ -sail 
'!)a ^ncaifir®! a ss^'afsfavsi «ira« ^f% ntca i 
nfaaiTvfa 'SfaffR®’ '5r?at?ita asftcs^tsj aica 
‘'i^h 'I'fNfaan' ^<3asata) ’«f!?atJf «fff 

^I’carfw® ^nc^i sfaTt® c’T^taf^ 

af5 5 ’Sfc^a >T<^?a*l c®lR 

^ttFrti Niff-ia ill Wtw i 

Jia^^fcaa '«it-f«r’? jfti^f^aT staftfH'® 
’l^^c^a f^T 5?t3i cw^ 

^fa^l I ■afaa'f ar«.^i as[*^attr ^ <ii^ 

«r«R «ia»rf^t-*i K?ii I at*>5ii ^Wa 

faf^a ^asffaa^ faan ^ai’f *faft*i 

«pta >iatc^a >i:.ai a^’r'sa 

<if3i:a-{a nfaawa i ■jsata'^ 
nfaafaata stfa ?« a|ai -^a^' sraftf^'s i 
^a^!j ^r^-rf-f® acai asicjfjf'ofs^ 

91^ 'sa? tiassr^ptf^ 

a^ai >i-sa fa fa i sffHcaa 

acafe amtaT i 'sitata ’^«r(?iT fa^racaa 
^:af aaf fa^fa-^wi ’SjJCfa «r¥tTa aH« 
3T^,f/ffa ff ai I »rfi?tai 4ai*f 

•2r«pt*ftaa araijl ^ai 

nfaawa ’ira* aa i aip ata«. 

>raaft^ faaa*faif^a ?^i5st®ta ^w Ijia? 
4aft-!jaa mitaiH «itaai ca^ta 
jrt^NT fa I 

5t^5 wa nfia;?a ‘at«fc-f«ra aat 



\3»<S 


wtifT 'S ^Fsjrtii f «<( 3T<,<rTi 


fwinl^r^sr i 

‘'aff^=rf9 . I 

^*it5?JTtr^ '-si^ ^^stlS %^«pt5Ftcif 

m I '-fli 

Wc^« ^rsr ^'shfs si^r-tcir^i «fU5^^ 
?jfen's 5rt=f i 

^tsTiii 'siMi m siwl 

H'^ 'fl^' 

=?r^<r ‘tr!^t“i«f<r if«’ ^^'-stfS Ofz^^ 

-ai^rt^ttg '« «ih«f^¥ ntit^rtiJ 

•:n\34f^^fRit fnTff^wt^r c<*(f^ <£rf^ 

«ttf% I ^ c^tV^t- 

fff^^tcsra ^'1’1’FC^ 

^Nill mfk I '«l^’!!> 

<«3?p«|1 c^, ‘flt >affKtiJ 'Q 

m\^^i wiF*) 

*ftfs fi( I 

Wfrn-^f^»fi '6 f^f^* 

^<11 W Sfc*? I '»fN^1 

«iHi 

<5f?t^t?i 'Q nt^t^rtc^w f^»ff5T 

I 

c»it^t?!5®ti^ ’»it*Rti?i} f^f 1^r^=i 

5P3?lR I -sffs 

^t5??1 'BftnJTttWl 5t| I 

C^ «l'fsltR?I '=rlf^? «I5|1it9 

I ^T’tiltCJr ^T|f^?r W*l 

^«ifB ’srtaiff?! 1^*1^ 

o^ I «T5?trna m 

ff^ <i}^ sftr^ 


*fp6si?rif wtriw^ ^K >5ii« 

nN5> f^f^l «4***^ fet^t!( 

^C9ci| I w(^ >Tt^Nr '%r% 

*ft%si^?f TOt3 'sisf JlflStTO «l»ltH<T 

TO ^t*itr?if «ifiw g:«Ttf5'*r 
ntl^cfffwsT I ^ c¥?s^ n?i^tca?f sit^n 

■site®? «rtt«F sft I JT35FR 

«rwf*f's 'iff^ 

-4ta '^rtcafJT 
ac’f sftiii ^’^tsfta 

acacia I -sf^uqa >rtafa^«tca aij'fa ^t«Pta 
nfast^isn a^ca ar^f^ f^^Tfa «r«f<a ^Fai 
¥t< *tfa5t?i^ra nw toa ^^faatafaaf; 

^Wuaia's c^U ^r^taai 
^tja^ =ti I . ^la’i'fa «ff^aFtcaa ■airtai 
«imtc?a nt^tai'«a^af^ i 
’ffaaiwa >a| >Tt^^f^af ^j^lta 

sff« cifHat^a 3ftajt??ai*f '®f^^ ’TtFf^ « 
’TFcaft^^ <aaft« 'sreatw^f i ■sraaf 
■srcat^tKfn na^tat *Tt^taT aj'lt's 
nt^'^f^af «n:5^i ^ an'® na'^i's nfta 

I (aai’r «rf^t5f| mtsrs; ^ra^fft 
nt^tcaja i *i!-faa:aa 

i4«rtc^ ’Tsa aa i 

atcataf, ^tfa ^tata a^gsaj «rfa ^<«a 
^ca 'ert’fatcwa ^tai ai i <i!aa 
^tca 'eftatraa JTwtnf^ ac^tn ^ta 
'Bfjwtara nfaaiaa '« ^tai'la 
3Tt<<F aintaca 'atairaa nafai^ a^ca 
waa ( 

nfajTO ^lac^taa« ^araft^ti- 
naca? nfaacaa«f^ 'ttcaa '« ’t?- 
catfa^fa wc^ a^ata wtfara "Bitfa '«rrata 
aaRT cia ¥af| i ^f^— 

^f^iarf^ 8KfWI^tf% C^ 

8ii as^nfN, afhr 


FJ>«?8 



m 





^ 'ot>T«l avttn 44C&'i(; ^t-fvrr^ 49 

i?jr il*trT4ST4ir^ C^’14 ! 






c^t5i5i #t‘^r«[ c«it«p ^cm 

s?ii I nm ^tc« irt^ r«fc^^ ^t?( i 

^^t?[ ^cai ^1’®u^'6 ^<i^<l^5i I f^C?t 

*1^51 C^t=» C^rtC^il ^4^^cip C^ ^1 WC® <1T9 I 

^t'®ti:»» cnz^i'fj <2ftg i 

^P*>nj| ^f«f ‘il^^ yq?Pt^C-P ®lt'^t^ '^C?! 

*i<f cn$. »r^-^?i5f ?rt^tc»i?i T^m f^c^i f^^'^^l&c^ c«ft?i w 
CH(A mi{ *f^ I 

•(^ 5T5fl I 0 ^^5 5{% t9?js| 4[f5l ^'t^«1 

^SIC^T cnt C«f{:=?^ «(tC¥ I 

f^?itwtc«ptt ^cn cw MR 

Siw^tw C>l^ «ftc^ I 

'5(Nt^ 5pncn *f^ I -a^ ^4 

vij^ vn^ ^C5 i\n\ «(Tc^ I M?p M^i c^t^sr *ic«ti 

5tc« Bf^t lifSTC^ ^4 *{C^ '^n ^tc«i 

^TttCM CWM1 ifltC^—C^t^CSTiJ 5IWI 'i}^fel Mfil5it«| 
f^^fj^N «lt'©!lT^ C’ilST C«JC^ C’tc^-“^t^*1 ^ 

^t^tC»T?[ ^**M^l-MvMTl «{TiJ ^C’S C'^Ct ; ■ 

'51<t^ 1<J35 iw I C^t'SCM?! Tf fWW'S ^=^51 c4t CM15?1 

^fC^ I C=^t«C9T9 f%l "MSJ C^tJf *tJ’^r<J cm?[ 5T1 I 

4t^5j5 #t^1 

CMtM^ I CMt^C^?r lit t%C^ fipaf I 

IH^I^ C’tt®!^ C^t^ 

^c^'Sr call's?®! f^c|. '«ft^ c*it'® \ c^tii ^ 

^5, I 

>!CPf ^zw #tMC« ^i:^—ta^i c^*f 





C >11 


I c^tsj ’srw c^t'®i:»t?f ^?tai ^\ i vii^^t?r 

c?(f^ec^ it5j w v£i^^ f^t^i 

• CW11 C1«1, C^f^'SC^ f^f^l 5C5i^ 55[^I& 

^\m WM% I '®iti» T^tt m I 

?[1& IfC^, ^t5;C®T ’tsil 

^t?J ’ItCH '5(5? Pt^Ft^ ^t9f1C5T ^ Htec« It^C^ I 

Jit 2(1CW ‘il^t? Wt^TI >f^C5C?l '«(t»6^ *tfl'*Ft?I ’Fll I 

CTO^I ^?(t f5T ^1 

’ttij I 5(R ^ftjflll (Sensitive flame) I «(1C3( 

^t:5?( ^1? =|j?r c^W® «rc9tcir m 

vilJFSiCiS ’S(5tC9Tl ?5C1 I ^t^tC?( (R C^t^1 C^psi^T?( ^t’651 

^t?(, #rc5?( ^csT f^C9i« esTc^ ’{tc?( I v£ii^ 

nzw ^t cm «(t«5( ^u^z^ t5 ®i^i '® 

f^«l1 ^Z^ %1^Z^ I CflrtC^ C^tiR ?(t^tc®l^ ^ 

f«W ^^is«tt«. srIcB' CSIW f^C9 ^Z^ ^^ZA I '5(R®r RF11— C^l^ 
fic^ Jit '5(ft}fiitt^ jfc^tw 5(tv(t'$ ^z^ W w c»i&l 
WZff ^ZV I 

C1R1 C«l, C^R C^R l^ltsft C^tC^? «l^»l 
^tCR C1C?1 C?PC^ ClC^I ^t5ltJ(-1^R?( «I5'9 

>£1^ £i^ «rt5(t5Tt?l c^ct( I 

C^tnr C5(^it#s( ^Z^ ^tc^?( *f?(«f1-«fRt2^1 f% WSl 11C¥, ^1 

<sm^ s^c? I 

ijat® mc9t »ii'@tc?(l 'sif%«iiR? »itc^ 

^^C»l ««*! «^5( f^^>T ^^ cn e?c« 

• • 

fts|R-?I5?I f^CS(9 «C® ^t^tc*r ^ C^R ^«tc?li( ^^1 »1*^< =*HF 



®JtC^1 f^f^?!«j 5ipi:^ I '»lT^tC*f^ '^H^\ 'S^tc^l 

f^f%?«l ttCWil 'sitC^Tl'^lt’Ti:^ 'BltC^I I 

^tC®l1 15555 »ff%»?f I 'JQ^ *ffs» ^55 tJ 65 CI5^C5?I 5('® C«551 

5^^t5 I ^^5^ ^Ksf? I 

C^ »lt'®l^ ?N ^t^«t C^ ’®?|5F-2*f5^J?( C^ ^«I1 

^^1 ^H\ f%'§ ■sitCSfl ^t^te f<jf<faei ^t5? I 

5?<(1 'Sm^ 5(csi 9(^5^^ ^1 I 

^t'Q^il m I c^^'41- ^ 5 'S?i f^r^?i*i c«(c^ c^i^ mw- 

^f%i Mm ^^9r-^*fi^j?i i 

Mm ?ft^i cm^ 1 ^ 5 «f^ 

mH'Q m ^c^ri c*itt?t^l& i (:*!^f5i&tc?i?i 

o o o 0 9 o o 0 (H^ I '®?l^-^ 5 r’^r iflt mc’t?! i • • ««l 

^1 m I c^'®t?-^^cw?i ^tfli 5?i^~ 

C^t=!§T?I m ^1 ;>o,9 9 9 I C^^13, 'Sltwi, 

m 

ijfti t'sjtfw I f^1%?c«i?r mw 

• <*^ 

c^^ 5{T<im ^t^tl 1 '5itt®ii ^^x Tm c^i# 

^t^9T q:c^?r c%z^ I »f^ '^1 =ii—5it<j3r 

it?i ^mxvi cM^ ’ttc?? ^] 1 

cM^ 'srtt^i nxt i «i<t^ 

f^5TtC5|% ^ItCffil f^f^w«l ^C?J I T^% m r ’^l =l'5^'C3( c«1 

cRi ^xzm *rtf^ c^5i5? r 

«ft^?i 1 <4^ I '2^5^9 witcf, ^t9[!:«i?i ifny 

fwcn f^?j« <itto ^xim ^?i ^b 5 t c^t^T mx<z^ ^ mz^ 

^65 Cl>^Cfni ?[? f 

I c’fT^i int»T-?0 i wt^j'e 

m\ ^X% c>i^i »!twi ^twt cm mm 1 '®tt mvm 



^^?rl c9Tt5t?j wc® 

I ^fk ?^CVI I5t®t?( C»}! 

^T^^taii c^m ntv, c^t5t?i » 

t C^r mu cn 

^ ’t'ft'f ? ^?rc9i c»if?[i ^tz^ i 

dj^^i 51’*F%5 I ^1 ^Z^l m ^?5f-- 

h^f'e ^vrc^ I' iscsfi? ^^tz^ ^z^ %i? c?T^ ^^3r-hi:^j?r 

Brc® «t5'9 «rc?tn '2fC5t^5? I f%®t^?fi ^ter^, '®rn 

nwt<1&c^ »rfe cw^t^ mw \ di% »rr^ 

c^m\ ^t?i I ?ifif m\A^^ 

tc»T^|sT firc?l «lt^1'® ?ir?f, f^#3> w.^ ^P^Z^ I 

c^ cm^ i cvT«f% 

^<59r-^w^T. i m^u cm^ 

5{tijj imi^ m«Jt^«i I ^tz^ «itc5ii 0f^ c^z^i^ 
f5?ii^ c^cvt ^vf®i I ?(W ^^jtr»f cn cm^ 

m^ '*t^1 C»1C?PC'0 rSB 

’acii «it»ic^ I t® m^f d)^^i cm^ t5 

mz9f i cv!^i ^zm—T^fkm^ x i 

f^f^?ic*t?^ cm^z'fi 5t«ft?t ^Ttsi m ui^tc^ 

C^ C^5[ f^f^?IC®t? C^Z^ ^tf"f *1^1 C’Rt'® 

<1Tt?l I C%Z^ C^r^ ^!tc% t^f%?(C®f?J ^'S ^1 Cft^ ^z^ 

^•nw^jt'e cig# ^i ^z^ i 

*k\m ‘fsif»t? fm" «<t3itc*f?i «ic5<c5¥? mz^t i 

f^f^* fcuto I ’faf c^«t?i-^i® 

m^ ^^c«Ttf5^ v(i:<(j^t^ '®?j9rvit®!t« ^ttss^r \ 

c^^l?[-^?i9f m^ ^tn-^?ii:®^ hii CT, c^ ^tc^ 

®c® *tii «W»!Sr!| I 



CJf, \5>v 

5i^?r i c»!\?iRf%<t<i 

I 'S i5f% f^fe*i 

^t^rfc^l? ^ ^^Ttfw I 

w:w fe*R^'STt5??5l'QC9T iir^f^ «tf^f3F91 5T*^C# f^f 

’tt^ii cm I 

f^f%?«i i ^l?f«t 

f%I c^t^r ^1 c^t=i 05f?F9?:“t? ^t^t^ii ?^i— c^ 

c^\^ c!st?p 1 

'srt? ?^C5ni 5^ w.^ ^t«(t<i*t 

C^ps^l ^tU ^1 I C>f^1 3?C^1 f^p^?f«l I c'SSffsfg f^;i iTTO?1 

f^f%?l«l W.^ I C»T^f% ^ft^1-^r^ f^f%<I‘i I 'Srtsf^l 

^Vs f^ifet i^zB^ ^vft<-¥f^^11 ’ttsii ?P?r?i c®t^—f%, 

«*i cft^ 1 «t’!f P5^l 

c^=f ? 

CI>'1C!I?I ^?I1 I 

n<ft< '-srtcf, c^i«f% cm c»i^i 

c»rrt*i m f^cfl *rf%f m i Pif%^p| m \ 

JffSTC>|fC^? isr^, *t(t^tf%!T #3iTtf^ ^»ft€ f^?:«t^ ' 

C^t^T ^•*f C*fN*l f^C9 ^iisrI «ltc^1 

fm m m ^t51 n ^iwK, 

'Bitw 'stc??! f^f%?r*i-f^?iti:^ ^sTi ??( cftc?ic»!^ i ’i?r< 

'aitc»n C^C^ C^CST'Q ^f*®1 f^f%?!«l m I CWtSTt^^ 

^tWt? 'SfW’P^ I (St^5t? s^lTR I 

5!|t!|5<lt9| C^ *1^ 'sitCf, f^C*l^ C*{p^^ ’fC? 

n I 





C*f <£ft% 

I »T^ «lt% C«f^1 m?{ ~-^tCW?[ ^«n ^5T15T f^C5 

'ST^t^ l[C?I C^JC^ 5?l I '8itqc?p?i «rt5l1 

I 'si^'Sr «tt^ W’f <r?f? ^t5^l i?ii I 

f^W|;ft9l Jit >f5» «ff^ C5ll ^^icesi I 

aftft c^t5^tc«r? f%i ?i5if^ i 7^■^^-^^^rM 

s(t?it'st^ >iwc^ ^t5?i cm^ ^^fk^ 

C»ft5l1 *lt!t I \hZ’^ 'Sic^t^il t 

iFt^'®?nTC'Q^ c^te I c^m<^^n ^srsi cmi^ 

ve *t^f¥!?r I «t?i1 >i\ca? i 

^tP!? «{tii«ti ^11—^^tis c^u wti^lrifii ‘ c^t«j CTO 

I i?c^ c3RWt^ hh f?c5—^t^i c^t^t c^ic?j cwc^ i 

C<ft5l ^1 f|9! «tcw? I 

^p\^u f5l»59I I C^ hh?[ C^tBl C^n 5^C?5C^ 'ed 

Ji-^x c^Wti^it^ ^ I m\ '?»® ^Vs '5(«ft^ Rc^i 

c^Wt^tc^ ^f®c?i <fc?r TOfl ctc^ f^c'® **rtc^ i cmwj^^ 'si^’il 
C»ltl5^?I I S(t5Rt'otC^ ^t?1 ^t^t*it?i c^h ^c?f, »f^ cell 

^K I CR>^1 «(T5 c®tc^ c'stc^—’fte^T? c^U i '®<fsf 

^ifs51 ?C5 c*f^ cell i CJ^Wtc'® f?®! 

«inTc®n f ^tii—"SI f^c9 t? c^ttii ® ^T5?l '8^t^T« 

TO mx AH c«r^ c«fc^ Ia^^a to au i c^ft^l 

C?t® fwc^l ^C®T? ^?C9 AH I fA*\A C^tl AlAtA CWW^ll '®t«t^tf? 

C5?t^l etf^c? ^t^rfR ^ «iTc»! I cnk ’»*'? '« c^A^n 

I CAl^ C*!^1 C-nsf—W|TO fm c<lll ii I 

Am mA «ita5*^i«i sil i azaa 

CA^A ^tf^. CattCUfsTsf^f^l ^ta «ft??t«f «lt3FTO?r 

A^A\ A^ZAZ^A I AitZA iJ*®® C<«rC¥ >»«« 

AZA1 HAAH 'il^ ^WAA m I 



c^r, 




f^®! f^gt^ ^lff%?T-.^5ijt«tt?n; srr^, 

«»» ®J^1 I «ff^5ltC3 C’?rt*fW .^t3F5l«l Ft*lT5 I <S^nm TO1 

^t5tflfi^?r ^*(5t?iei ^?(r$ «itc^ <ii?i? <if 

^t?t^<&c^ *tt¥l ^tcir i '»*''5 <0»rtfi^ 

cell ^C? I T^?5*ar ^t5tw 'SftSpsJCl^ CSltl 

^^z^ I spt^tcar? c*{tc'^»rfciti 

^«I1 c«T???i1 TO I ’sjctHU’T?? 5^5rc^ft^5l^n 

w '^U ^^.zm «^{tc^ »f*f^i i 

srw «tt?i 81® ««i «i?i I vii?f 5T^1 «»tTO 

'«^e=^®riTOi f%c^K«ft «ftft ???j I m\ 

mm c^z^ ^51 «?tTO »it-'e 



ms I 'sTOtJ? cw^ts < *i’5fl 

WCSf def«tw. ^9 I *lltc:99 '^t'*.'®!?:^ 

I 9fCT c^cn »rt^t9 ^vn \ 

CTO ^\^^ aftt^l C^m TO I 

f^wrTOl'©eot ^1%« TO'l9 Ws» C^CTO»t,i ^5^9'® C9% 



cif^ cm i 5flr>*r ^t^'9«!iti:«ii 

<(?I1 ^Pf^r f^w 8«» '6 8» I 

^■^^ I ^?1 mj ^vi % 

8?!:^ m I ii’f^i 

cpf'Vi cm I 

f*(¥T^ 5tr^5t? 5C6?—»i^l'?s f "srf^ I 

■iirPfiJ C*tt^^ ^tZ^ \ C*fTn^v’5C5?f’It^tOT 

tiiiEr^^tc’? f»f^t?ic<F ^^5? m c=Ei, m f%^Tc?i?r 

«itc^ 1 f^f«« 8ft?:®? ^^c®? c»rt?¥ «i^ f?f®ii ?to? m 
«(tc^ I c^m wt?:®? j^zm cm^ m ^ c?, ’t^cw 

CPf^t ?t? 5^1 I C*ft?^ «tT? .^f^? ^9 I 

c?ft5i c^st^r c*ft??f 9C!0 'nm ^m hk^j 'sit^it? c^t^f c^t^ ?®!9 

^3f ^ ^t?:®? ?t?l n\z^ I «it?t? c*(t?^ M f® *tt?®i 

?fc? I c*ft?’f 9?:i? ?t?i ^t®c® ®!(r? ?tc^ I 

c^t®t? fpf?:^ ^tf^5T ^tc? I c*!^ 

fwi? 4il?l51®1i:? C^C^ *(C? C% ^"j®? mK '»1^ ^’‘c®? 

C*fm 93r ^tC8f ^tc<? vilSfJT ?t9 C9, R?rtC9? C?5tt 

«(tc^ jRi—5tc*f? c?tc^^ f%Tr? 5c? I 
f»f®t?C® in wf®C9 ??9t? ft®, ®t? 9t?tWl c^t? »lti5tC9J 

®TC9r ^sQ ?pC?f ^?^3Tt^ ®C? I lilCtf? dfct? >*ff^ '5I»Tt?t?«l I C^tct? 

«(5?t?tC»f ?® 9® 1^91 ^?1 C^Z^ I ftc®? CW\H 

m ?9 C9J? c*f?:^? ?»trc5n \ ^t«ttt^ c^it^tf fw cm^ 

m f®* «(t:® I 

is>8* ^tw i!it‘ftc?? <if?Ft3is»t9 ’wt5t?Jt»r ftS 

^ fsfir?:® '«ff®9t;f i 'll?! c? *r®5 

®t? C»FC®t%sii?—®1 lil^ 8ft^ ft® (Humboldt Current Squid) 

c^t ftc? ®t^i® 91 ¥C? c^Fwff 1 ®tftfi ^t?i «rt^ *n!?t? stct 

c? ?4t 5¥f:?w, ®t? ^ ?rtd? ttt ft^n:® f’ f w 

dtct? CWT? 1 tflt 8rr^9 ft® ’itst?*!®? *tft9 ft «e« 0 0 

1^9 I ^rw? ’ttst?! <1®W «w?t9 f^f tC99 ^t«ft 

9F?1 919 I 



or, 3 


^itl, '5(»2rt?r «rt%, ‘.4it^^ai «i*(t5r '^rt® i 

c^^^tsr c^5( cxf5«r |5?t srt? 5?( i c«Tt«sfl9 

^Vs ^C6f srtf I sftci? 3rt«n -<t«f fwcs 

«r**r C'»fC5 c?i5i:9r i »r^g ^?i't 5i^r.isr?r ?r*tr *ic^ 

«ttC^ I <<3^1 f*{^t^ KZ^ I 

c?^l 5rt3[ m\ ^y.^zk^ <f3c^ f?c^ 

«r<3E{»r^ I f*r^(sr? 5ic«tT ^z^ f^l^i 5c^—^t5n?i 

fwiic¥ ^r<2F5r*i wra \ 5t^i ^r®i:5 f*f=5t5c^- ^iz^ vucsr 

5t=^ 'sit^^l ^t^<J ^Tr;^ '®tsi Sff^r^ «{C5 ’1l5t?:^T ^'S 

^C5 «rT5t5 55^5 I c^t5tcir5 'ii?l f*|5pT?f i(<r5t5 ^^<15 

<215?! 5rtcf5 y\%r^ <tfe?i1 ^(ts i r*f5ti3 5f*f 
^tir-—"sc^ >1^19 '®15 ^tc^s 5i9f5C9r 

^’s f»r<ptr:55 wf?:sr 'vs^*19 59 1 

»fftC59 2r9t^ «lv*t I 

^199*1 I c«tC55 «(9tsr '»r“r:«r ‘^19* 

cjt«R <itTc^ wz^ 1 ajr.tfij 5t«it9 R^c^r ^«Tt9 ^tC5 ^tc5r!:®T5 9 ^' c^tt 

I ^9 i atl, 3=it^95Jr Res wfaFUl 

5t«rt5 I ^9^5^ H9lc55 R^^jRir W *fr:^ 

iji5“ ef®i ^^51 fwj9 R5Rf<i9 5r^ 9t9 ^35 ^z^ 

^5('®1 ^t5 I ^l9Cir-R^^sr, ®t^cir-%5—C9 ^,6^1 
^sTC'® 'ttcu I ai9i ■*lfC9 1 

C9 «*ltC5^—ai9l Rr:^ C'iZ'fi 5®T<t^ 9IC9 I «tt5t5?!r 

w 691?:^ ^t:5 1 

R?Pt9 w*® c^t^r c^% i c^U »i9g*c'!^1 9t9, 

9tC3rl 9TC?l^ C5lt9 mi ^Z^^ 1 >!>19 R<Ft?f 951 ai5*s «rt^99Pt5 

«?t>sr f^fear ^tasf*? c^% aj5l R^tes^ 'srt*rt5 n^iaf5 

®m9 C5^i^ <tc® I ^tim r^ ^■^^ 

®tc^ Rc-f m CT, R^t«?r emk^ ^nt9 ^\z^ ^1 c% »rap 1 

RRe® 'aicsT ®tc^ I fI® 

^Un ^tR fe9 \ 

f i[tes? <tfir9®csf?i \ enm 

^ I nm ^ m»r» 

N 



wtfr'S 


[ >i«ir 


PT^til *t#t?:^i![ Ht 5C?l ^t5 KW « 

<4^ «fc« «rt^?i^i '« ’«rt® JR-sic^ tii i 

^8?^ ^3r ^ c^u Wv ^R«!?i «t*it^ic*i 

c?:^? Mm i <^«Tt<'^f c^tc^?f 

?ic*fj «^<^t5^ f$f^ cwa^ I 

ert^^t^c^P's i ’itat®! 

Ji?it ^t^iir >!'«> «rfi? c’iir^p c*r?i i ^»t 

C?l1»lt ^1 *lt5 C^, *f3p^ ’IC’P lI'SC^ ^t®1 ^"^1 'sit^ =^i • 

C^t ^\Z^ f^?lt<1w 'Srp't W.'^ I vii^ 

^tzm cwip ?:g i ^z^-^ *p5^ti^pti ^ar 

^ar 'sjtc^Ti I c^m c^t5? ^c&tc^Tc?ii »■> 

fij«r 'ii^ m c^ts^ ^jt»i '®i^'e i 

c^t=l C^t!T C*fC^ ^1 C^% «ttc-*p, 'SiHtiT C^Pt^l 

"THw b««>-Jl^'e ^Ci5tr«p1ij I 

(Watasenia scintillans) nt'e^ll I '^zm ^^*fl*tC?l 

’sitcf I ^^1 cwtsifp^fl ^\m f^f^?i*i ^t?r i 

^Z^ ^<e ^C?r I ^Rftir C^ti? C^lJf wc-r 

^jt't^'sTc^ T*t^U 1 ^1?:®!} 3in5! mw. *f^’itij m M 

f?mc<i I '5t^t'5l ^zm i c^t^r 

'si«pj®f ^t? I «?r<iti:5( «tf% m i 

ift^tw cM^ f^c»i3f <4^ i(iii:*t?i ^■^<siU’^ c^ts? 

0 

dc<i «ft»l C^«^1 55 I ^t5tC5? C»ltc« f5*5C9T C^t!? 

ift5tcw C^t^n 55 I »rr5t5*l^: 551 55 I ar^j ^5f5 51 

«<T1515^W5 5^51 5tf551 «{tt5 f '«l^5 «fC5tjn I5C5T5 ^5t»! fiR 
*1^^ 5tt^ I <il^ ^55 1P5 ^'ll®5 *RS« C^tC^5 5t55tt5 I '•‘Tt^- 

C5tC5»T f^f55 f^5 5t® 5^5^ I C5t5 55 C>T 

C5tl5C»\5 «l» C5l¥.'8llt5t5«^«f 5l ^^5 ^t«51 5t5 I ;, 

#>pprt5tm ' 



^®T -‘ir^^l, (iir-i^d ?,T%jf, 'afscK^ 

&t^| «r<^t"f ( 

C>f«fri:si JJt^ C'-'R^ ^‘C*t “! i.t-1?t )—<St!?tf«f'9 

Ujf^g^ Siljfl-f^.^' ^-jei filSstH >&?I?I si?}! I StU-*^tP ■f'^S 

3/C^ ‘fl'ffS I 



•&i:»nf sj-*^ I 


ajPI^ I 


^t'sts cyf'^tu 

P{W9 ■f^'m I 

« 






L >11 


*fr<t>r“ 

's ^tsfl 

®f^“l il^«i ^FC?j%9i=r, ^tc*f?i 
^rt*i t-*f*f.^i =a;^t^5Sf st?, 

'SE«^ =5(^fl ^lil^til, 

^;5^4) iftJT, W*l « 

?[l!( I 

f55^t3?n~<?j(n si'tiS 
Ti) 9W I 

®t: ^<6 Sf-fiitit c% 

5fi*t If® m 

1E^ I lf%i «<?11 %tf^«1 I 

'5155^1^ 3T*(5f 
1\s^isi '£(1^ «• afii 15^1 

c>f«?n I f^f^JT iijiST « c^jsntfn^ 

<il^iT^t5 X.fB iftSr 

fB^i 9\mn 5iijt*ftcfl iraftt=i^ ^p{ 
Jic^tw-cniUsT wi i^fai 

irs'^s i5>f 1 listens? I ft'% 

'Q f^lRt~*1^5f1l1 »»'• 3?Sf i 

ist^f^ bsfl? 

oi^ll I ¥jrHt5!* 


^ itc^sr } ^t^t<( '8?c^¥ 

C1C«F ! 

nt'«5i «ifc^-JTtij srfi, ■'sTf^i, fw*? i 

5iNN‘i'5tr< '51% ^u 'flsi*f 

^^>{8 ca^i >r*ia to (ita\ a^ca 

m ih:a*i?i I lii^ afjtta ata feia 
f^<®a aRl FC^ I 

i^tNsafsa Ft%i laisri a^a i 

F-f^i atfC'st itafca i <iiisi 

(iic^ci^ I ^^|5 arMt^ ca>1'^l^a 

«tiM a^tait^^i ^tfi« 

^-a >itt?ia aftiftc^itra 

c»ifii< 1^1 ^taits^ta I 
a%’® ^ftatai^; >4»i8 c>5t8 
'si^T liia i«^ai «• wH liipfcil 

Jvsft 1 '»ita f^5i-Fta a^aa 
at^ <t. «t’r« 'acfci ^ta I 

f«iT cavils ^afi aja a-taifata 

fifc^if i*if s^twta itca I 

■sfcat^ '^a cF^a ■sfta f«a'«*i ca^, 
>sfr®1aa %a ?twta a% a^ai cat® 
ntta 1 (i)aaf 4ifca ^t^taattaar 
a^tiSf sptaa i ®faafc® at«aja araf 

^ftsf >• ^t^ta spala ?ta ^fiatca i 

faf^ 'SIM Cflft'?1 itf^ia ^®a1a 
aptar a^tEffa I ¥taitata 

^®a1' af^. c?it® a5t«t, Ft«fs 'na^ 
?fEa'« ^^11 . 

catitita '«ita« ^ ^®lhf 

?ftaitHi astral 'ci^f^i ca^faftttf 
1a%a a^ta ^-afcaa ataj «itatc?a car4 
Fta-ia* af^ ^®at*^ta ^Vk aftaitatstej 
ijprTO ^^a va w I * 



C^, 1 




f^ti? 

eit« 'stri 

sr^ffiR 'sf^fTH?? st: 's?. 

3f«ftC7|- (ii^tf^Rfr m% 
'« >3Jm I ■« >*!f%' 

fR'^fsT; 

*TV5rj5 '^tsf I ‘ssfsr v^ 

®f: !5t?tr wii nft^ 

I S5t31?!icn ^T5t<I srfsi T%^ I 

^jjr <811^??^! i r«f^ ’Tt?:®! f^f^’ir- 

5rr^^*fra m >»«« *itc^ f^l- 

'»rt?jt^Ftc??[ ’?tai cFfr^tT ^tf^ ’itRn 

»!^nIfE^%'^’^^t^r^ 
5fT^t ’ft*^ 'sijsjt’t^t^'^f^^ 


iisfis m ’qt? Tt9i 

l^#iint^j^tn C5tm 
^’firfa‘1 ^n] ^csi^ »ft?tr^T 

^tcE f®rif cnf^c-a® 
®t*fJft3St5 f?srrft"i' fsifc %tfif '«in5Tt?[«l 

^51 I 

^f’F*! C^W ^*PC9i5 ^I?sifl»r^^ C6^ 
&^c^. c*?rc^^ I -sitisif^^tii 

b\-4^ ^sft 

J!^tt=T?I 'ff^«l C*)^ f^r«S 

C^ZiSf stfjf I 'flil 

’ic*fT '«r't»reiw %‘s- 

'ilC?F^tCiJ^ CW’Sfi ’If? R(, C»f«tTW 
w-f nfjf I ®t; c^fe*^ 

c'^, m 5fif ?fe ^ I 

'iit 8 tt •-'•-> • Rfjitlsi ^i^ir 

nc® >»« ?ra? w*it 5n '<ii^ ^‘j^’ 'ii^' 
mz^ JTfiJi 

'^ZTi, 5i*a®w ’ftf’p f^tc>R f®'^'« 

I 

CSl^t® '«itC5fffl^1 n? '^ffK- 

?rfc<iff& <irc|^ ’?tft flmtl ®tt' 

C*i^ ^?l’F 

c^i, ^f^’F ^psjcf, si1 

, c>!^ tfc-4=^ ^fem ^t9 f=f I 



377r??c? 

!sr!T5rr*ft^im «rt«sf^ ^ •« jwfsr-B^fr >it»fr5ni 

^fifra cbW jrtrsi (Jit 

sit^f^fiT «it*rTC5j ^TTtff ws 

‘«1^ ’« ^ 'arf^rr^ i 

3T?8FC^«<J "oW? f^f%5t l^^tf^f'e vST^fSpa ^5? 1 .gf^ 3f^- 

>rt«ft<rt*f3 ’8rf<sr? ap^i’^: nf^src?^ ’Ft^si'o ^rc'^fi i (n^r^r 

c*r»r^t^a ?ir«fj ,^f^5F-5'^ sT^jfrsrTi? twrcjfif ^ffitntf, 

3T^.ir^9rl, ’^tnsr '8r??|^ ^c«? i ^«r5 

sfti? ^ <ii-5ri^ ^ (Tsi 5rttfW 

♦rr?f5W^ ^f^»{t^ ^ I "irflT '«^ 

»rttf^ Ik^ ^fsi m ^<1 ?na 1 aft? 

«i|9 ^inrtafjf I cf-pitfti ^t3[t^T « nf^Hi 

,f*ft^i*i >rt^T »if5 wi WT ^ I ^tc^ 1^ '«f«f. 

art? arwr*? i '«itii 

<£rf«|fsrr^ 'srtnl^ n!^^tf?f <4^ '»rr*tt?«*r w< Tt^f 

ait»rrm I 

[ nfw'TTf 'f'N '^ivH w ^ 3 


%»8|^|>, »Jt5t^ 4!^ cat^, 
^1?!5|Ft^—» 


HOSJWHtat ^ 

*n5t*tf^, ?nm iwN ♦nw 


. ’Titw—%itt»r|i^ 

iPfc^ajsfW friw ?.»8i^i), '»rt5t^ -J^fjaifar on «'«C4M 

«M8 c»w ^ 








?‘tI-~^*C*l C», 








Tf"3ii C5fr"‘ f<^l'c^a 'Sf^trii av 

3Tfs 'srC^r'fltJr ^c^hNiic^r^ •8i>it*fN‘i 

91^ I 19^ ^fiWi 
'JJ?*! '« R«^C«f?[ C^C'f f?'f^ 

f^’spi ^rc^’f'ftij I wtf^ 

^^f%3fr'Q C^J «r«<K 

7^f\, f<sfs| f^c?i;;r >f*^'f >]^'K I 

I 

'It^ c?"r ■9 n"i^ cjf^tii t 

iliitsfbir«¥ ^tcwM:^nr ^ (5^- 


5i jf-'-iirRs 'sf-rr-? nflim •*.!?( ^- 

^;-'«i, '^\hk ^19i^T- 

■:5f{ '^IC'l r*^ I f-^l Ts^ffC*) ftf-i 

^■■^[^1*1 rs?jsi‘f ifi I fkry^ 

R^n f*TC!I >lRl 5lV5|tsi f?fsi 

-‘l=?2f1.t<j ^(ffv? I R’!jR’5!f?ItW 

cw? TaR 

n''i>4\ 5f?>:tRntq 

Rfc^ '§t‘5 c'fr^i =^'<1 

> Tnzn] >^f'ciii 'sfRR * i 

Isr^ “Freedom first, freedom 

second and freedom always” 

^tCSf C<?W 'dU I -JS^ f^^5f^^ 


'«f^wt«r L ill 

wl^Fi fwv^ cncr^f I <i(^ ’iftf \if^!(r®t>j c^b wi- 

5^5«^ 'il'^fsr '.it«Fff^t« |f®5tr3T?[ f% W ? -3^5(5 cvrl*!^ ^f^i ^t^s? 

I ' C®1 

■ 5TN \^c*i'G<ftii ii^n c*i, .^fcn cqkW 

%«i5i ck’Sf'S fifit ffw I ■.‘?c»[^ sfiTi c<rTf? 

f^f*i fe«i^ ^}‘i'-5rt^11 ^t=s'®'id^ ''.^’ftcH '.^i ''Si|%i:iif5r ’sit^ c*if^i ^t!i~“^ntfl"f 

c^t^'9% ^( M'l c®f« =11''liw lii^N ^f^f§?r 

^fc?^ fsf^^-siNS*! f=1C?l ^trvf^ 

'®ii(f!«|j?'j -Q ?fi:<3i'ii^ I 'tt'i ‘HI 'i}c=fi:*r C'Wk? 

^nrsi^t«i=ii s ^c^i •'5if^r-f^®k=f<i C'^ti:^ =ii i «i?:=r=F ^^cai =^Pi16f! 

siCifjl C=Ft^I fiff'ltcif 

'^rraSl-ilt^^^!:^, •i|^fet%P't^f'‘W1 '»1 % 'fiSl =f[c^, ^fsilSs 

f^^Tla I 'SN r=!^l6'=T“'5i^=r®i M '15'f f^f»ff<*ik'*T^ 5(’^f='i wt^i TO — 

^5it*(t3*i I ^'if^ ~^nh ^^i r* 

'•I’lTh^ ^t»(=T'ii^f-sn *<fc*if(:gi^ 'sft*jc«ik^? 'sifsic^i 'sjfq^i c’lk^ 

<-'^1^11! fii Tv*] ‘iipf^ v.<i5»-“ 5|5{rif^ I-sif^jvstnif 

’«t«(tK'? 'Wif'S, *1=1. >f'5i=f t^ ^1 i^ciT-r- '®i‘fTl'^^t»fi[ -^fs? 'Q 5k^ 

’T® C^f=f *ff4\ 'ttil 4ki1e «ff»lf1 cnc®) mrt I -^if C^l'*! M?%C=r=?f^'SftW^SftCf, 

cff!^ fiif I ^Tii '« 3ijtf5!f«^fi? sir*i iii--4r<*i '®!4'*11 if4'C'?i^ >^ 14 = 1^41 

>f?t?!|f® ^ >1=1^ pl'sf^' « t^'5i 

w ^-5f9'E?=i 4=j c^ lini’r® I C4f=i =^t»ftf^i 

f^’^f^^ltilC'ilif ■ (."fR ^1X4 4TO1 41^ fjT, ’iftcsl 

c^:^c^=i, ‘ii4<«ii 4<fi =11 f 3iiJfr^t^ f^?F^I'b-?[i:<i--c>T 3tw- 

4=1, ^^4 C^UC’Ft C^f4 f4“N^1 f^t^fl 

*it=ic® ?i:=i I c^ c'«fi:4| c^t4—f®f^ 4TO1 

^sf«i =?jfe« >i«f[=Ttifi f=i^rfb® f4br«i® ^=1 f=i I ^nc«r TO^is 

4fciri I 4Cei, ^Jr4 ^11?=T1 <4^tc=r =lt=f 4i^ I 

c«r*r f^wc-r ^ikfi?=T ^4 m% 4f^4f®i c«it:4 I^jisii 4i«!f^i 
4t^ ^iriii f^m c*ifc4 f^*i«n c*irc4 4f^4t®t5 c?9inx«r <^415 

4X9 '« ’TC9n'tl9 Sir'S 419 C*fCi f¥CTO=r, ■£r*«r=l C«r%9 414919,=lt9 '«lt®tSlX99 5r?4t€t 
'^f^49 nc^'S CTO 4f nfS9l fe814‘fl4{5 ^5b*rtr‘?t4l^^tft4^bffl’I 

4l^=T I 'srC4C4 srl‘ t4C9 4tC«44 I ^fsn^l WM ‘^«r4 !:3!t%9 4t49t 

'■fl^ f% cwc*r9 nc4 4'*! 49ii:;4ir 49fi 1 '«f|-^ c9?i'Ti:**f b^i: 9 ^49' st9^ ’T?4t'9*hsx*f ^1i^', 





^4, i»<s98 ] 


'5(^’lti5 ^ him 
«ttci ^=?tf^i:9isr, 

him^m cn?i i 

’Piirfri 1%— 

^15 '^^rrPf c^pw I 

feci «if'®C !'t^c"iHKtc< 

n 

&{§ ’IN ^1 I 'St -iM'^, si ^^Cs 
'«N C*?'^ ?C'?11 ill I fif'l 
^ C-Ts-ffel^ 4 fdtj ?ttC??| '?^’ NC-? 

i^'t^fMl f^rC^ ^t^C?! 1 ('¥ ! >1*?^- 

c^^ii >frc$^’j5f<i c^tfe 5T1 c’lcK Lwrc*ir6 

—Where is my coat, Where is my 
coat ?—-sfNN c-t-fT) C^Nh, -aiNN '.^ife 
C^'NN V 'sif\nfC^sf?l -irf^s 

'«T?1 'E?'lt< f?C91i1—-‘Your coat 
has gone to fetch my shoes’— 
C'sNN C<ftfe C’tcts *Tfi(N '^csl 'SiNCsl 
,'.'^;st8p c'T’rc^'f, ^ “Fy nNN 

nc'Sci^i I -sf^ '»iN orMc^ihf 'll 

’«ll'SC'^tC^^ 'IC^^ 

I ^sife «rNR c-iNi I 

(Vice-Chancellor) r^>t \l^ 

<Sr5'*l 

'-ffN^lwc*! fe^'f-r^N T-'f 
fei^ I 5ic«fi =3?f ^- 

yfim 5?f 

fSi’^fjfigNNif f^f!iJf nfi^^Nfe€K?c« wtc-^ i 

'5t"® >5^“ 
^![’i ■'Pt^'i ^fr<fi} ^i“Ni 
mnu <iic^ cw •‘3tsfhffe¥ nfc^ 

(Nr^ I ’i<f« '« 

file?! ’fit’pf? *it5f mU 


I 'ill' 

fe^fn^ ffcqvi 'srtfB^i^ 

! '£|'®Nf5 |%et—“The Senate views 
with alarm the large number of passes 
in the university examinations etc...” 
■S1<I«^ f>F?(f?I^|-^C^t1 fe'I^K 

f>ic»(c^?f nc^ -srhsc^? ¥N*i 
fec)c*? »''«:Tfftf •■ I ■2('?t<[fe fwq f^fV- 
f<«ifC-T 1 4tn, N’Sfi^'sJNC!!?? ■iftfN 

fec'f’St ^C<?j1 I NNcfe-il ^r«f- 

C<*fCJ| Sficf-I ’.fl^ fe^lHil 

-SfC^ ?t'?fW-t, 'aif'XiN >f«hf* 
f^^TtC^ f^N*1 f^W C»l, ftf*l « 

; ^t^\- 'iig fe'JrNc»l< 'Sfsjsiri 

CT>r'8^l ',>!C »’liC'S H! I ftf-f aI^ 

'l^iC'i' I 3irc*><^ uNt? f'fCVI 

t’fW N’ffCil 'fefg 

t-!rtJ% ’ffil^IfNi} <PN*I '^NCi 

b'TFC^'T I ^sT^ fe^il C’^ C^rCtft^ 

^AfsiNl -p-^-sN I 

fl'?l N, '«tff5^?& “That 

black fat man asked me to sit down, 
and I sat down”—'»(<N ’pr’Pf^ =?<?! 

<jT^fe ■siNfrf •'Sitfjj 

■^it^ ii^pfe f<c-M «iS*ff< is!«rtc‘*i few’i 
I 9?C'4l <PiNl «I®rNl if5 c»l, 

A'tfS»CsiCT!j sfy,C'^t«1 'ft ^IfNtrTst 

>ltil ’It'f'l-s « >iN Cfitsi 

f^’^N'alNn <i? W feNi v?N 
t^53t^ i^im ■£fffeg1 « f^Satesr^ 

WIST I Sff5t5 ?ft8rt^{ 

C'ilc^'e fer^i JT^<sr^ 

I -45T^ WNne® C>J >T^ 

m} <ii^!5 f^ci? 





/ 




^CGS'—-vsf^i^t^ '®ig) ci^t^ f<’^- 

«ff(yin(:^<5 ^c»r 

i’tira ^1 : “None but Indians 

shciuld be eligible for the professor- 
?liips.”>its 7|^i{ 

’iGjbMili-J m'SI 

i>\f'S^ (■4^l4r^l 

»l*>|{if'1f«1 ) « '.^-‘iJl’1 f“!if1 

{Education Secretary) f»|; >ff^ 

-*)■ ■«rfr'^‘f'*i ^5i 

•ifsKf ’^C’fT bf’ll ftrt? I C^N 

Sfsf'A c’k! *^1 I 

SC^II I JiriS 

'Sft'SCiK W ■rii 'iil fbf^ 

'SN <^15 S>,(U5f 

fo^ic-7iH—“'SitnrH ff'•{?»! f“[«f'i?i c^c>fi 

<^1 i9tr/9rT 'SftR*., -51 

c.liiiil (.'^WfC'SVr ‘<tf.!|ir ._; -iifc-} y f-5i39|.l 4W'J>7 

Vtm<i,^‘l (:'»vr^<h4 *l?i 

fo r '5]|.-Ji:-i'i^ ,:>i tvfC'?i*i, 

.5<riC«fiH~>r ^-f.w ''SUfii f'lC'Sfl’ ''rpn, ■aife 

®r'>l'^“!b3? <i-3 

'Q «(^^bSf tfU’IsJ '2ff® 

4C5lC*e'w, '£|’^T''§^—“This is in reply 

to the treatment that you have meted 
out to two ol: our best scientists, j. C. 
Bose and P. C. Roy." 

>lli|'^ir^JCsICTi? a w<ic:»i 

®,i^l 

nfstbH fifC?! f.fi^1Ti5 C“I^ 
4^tC<l I '.^!!'S{i:'®| v/i!*j 'Sjuifs^ 

’8l£l©l!f-i 't ^5{'4'^! ->1) enCin 

fic^^v ^mn cwPt 


Wc^i f%sti I ^fk^n 

>itc^ tgif li). nti 

■'Sf< 'SftC’t '«lt5T^ 

f^cit 'i!t>ic^,w— 
t^C?l 

f 

c^ci& '®irrf>r® flbr4 c^tc^-^c'^" 'e 

’ft® I 4'ptB ^t!i ^*^5" 

*}4'‘(^) sa Tstn^ifS^a I 

5r>fnf'AtW 

f¥f<t, ’Ptl I 'St'S^Ritai 

4I?14 S|t>f 
6^‘<f?I 11© ljf§ f¥C5 I 
^nMl ^1®1 '»lt^ C¥N ¥f>9f f^ei 111 I 
11115 111|5 ’IC® C-^filti:©!? I ^^“li%*5 

f-fl isir® '*1^ «i?1 ’1®ti:“ltii1 

45r© ■'5fr?1'S ^■•slPilii I 'il’itt'il ^fil ¥■<'(1 

I c^ fvfi{ 'Sllilt^ 

'ficfe, ©t^ “1^5 f>ii5 «ilt5C*l5 

»i5jM¥ R>iic^ sifiir^r ¥f«r 'sr^iw ¥'«ii 
f^q I > 55^1(1 '^ifiltit ©^11 

41{:^ c¥bi m I 

^^^¥1 fwi:5 «iwia' 5t<ti3 ^Cilil I 

<i)Jl-4 >];i^ ¥C^C37iS ^:i|'-‘) 

I|5f»p1 iii^fifii '«itnt« >T©t<C¥ irc^ 

¥r< ^Itiltfl ‘flC’T I >^11^ 5^c»in, 
‘‘-■sffsitcifiii c©i ci(tn c>'©t^i ¥*«ii 

fiiq «lt»(5lt^ 

«itcig! 

btei Ciir© t>{i|, ??©<lfN 
fsiC^-'S 4fc^ ‘flC’T C^lt’liftil I 
C©1 ’«lt'lf^ ¥t^ f¥ta 

*1^ CfSfl” fw 





'Q <9^ ^-fSf^l ! 

^sjaj 5{?na^ i[^«. 'sitfs) 

^ I m 5^r?^T, M^s\] citc»t 

S|^ ^(^2tH, Q 'SfM 6f^C<aii'* 

ta's ^j:^! f&,si I Jit^ ^it^C'sh 

iib'iif? '<1^1 '«iNt''5!>'» 

■«i<t««f *(i:‘*f ^c^, ’ic^^ ^C8f 

^tcij ■•^?:?! fci^rci «'W11 
f^-«5tsi '-^WiSf ^c?! '?i^fbsr 

ifi:^ ^pciw, 1^39few 

's>f«lTl''Tr'^'?I I H’!)^ 

?sf I >\U 

53?^ C^f<^C4'« 

«PC^i{ I ■<lJ!NiT ',^f'£! «l*(fh^ 

■2i^3is?ff f»i'5 %qif «ribT>J I 

ibl; fil'is %ei»! ?>il!!r'? (Organic 

Chemistry) f<lC“(!f5? I s{tm 

(Inorganic Chemistry) ■£!t1«| 

''5ii'SCs1>} I C>)t 5f?iC>i vst: 

c4. f«f. fwc«1'*f 

■si«fih'*pi c<'‘i ^Ht»i fw?i f 

®(i'^c-i1«fl ^l515!C*t hsf^ ^c^ic^r?! 

f<'»tc’t “nthi'® 

(Assistant Palit Professor of Chemistry) 

<s^-w ®«f^i 

wc®r 'il^p|& Wf¥ evr^Jt^f SrCiS i f^fi( 

f^f5 

I ■'51 Mil JfC? ^It^sc^rc’f?) 
(VI «if^f»( cTf<tt'»''^i1 I 

•'5i5jttrrif‘f ’R^si 

^>1. '9 f^r^ii 

nWfl <2f«t*i k'm « 


'Skt 

?C'th -Ht*! Q C4- 

-r!!<t^l ^-a c’fncsj, c^ 

i «tij-!l— 

«]i5ir?i ^<\'&^\^ 'ii^' f5i{g 41'^ 

fW'!^ '®t'<j Sffiii I f^§^f<n 

nc^l' "^c^icw ^t»i3*i I 

4"<ifi) 'X^ r£fi%^Tt'?1 ^*5^ "SlNW C^jC 4' 
■<^(:SH—C4W f 

cn^fCH ^H’ff*? ^! 'SftNiill''^ 

-ill 'il^tw W l’'' 

^tQ^I '^\ I f4^ !!jI: 4wcat 

CTlt’T'Tt^ 4Ci^ CSJ'n ^11 I ^^til CW"t 

( ) C'-ftCf 'bl4 <C?lt>r1 

41'^ f*f-:»( I 

'icti 

nffs^-» C^tC'Bil ?<k4 ^tX4'4 4iC'9? *)t*lfC4 
ri\<U C-if^^lW*’ I C«'<)^<if'1« 

®*ir^a 4 !i:<k4', Jivf^- 

4C^! I f'&f^ CM flf^fvS 4iIi:«1H 

>ir^ silT-cshc^ ■'5?h*if«} 

•5i|i(?ti 4c^i^ ■•ti h >j<i. 

'»i<i i.^[4(:4 wfn ®fr«FC!f ■«ir'»ic^^ I 'ii^H 
(,^Vf4c4'9 *iw '•?4' 

I i.*!Wf^^‘ 4V(t?[ >f^f5 ®6b’^C'a C^( 
C^1 4C^ i r#*( ^iC'a «lt?l« 

^‘stTn '«<« «fh^ta| C'-al 

j|-t?{<,V«i|—f4 WSr bl-siifti!?, 

«l ('.-'ftl HI ! 'S^H 

-Ij^^ln ^f\^ athl^ 

«liC4", 'S{if*l C=^fil 4t55 'BlMC'6 

bi> c^f I 4r-? csc< c»t\H, otm 
C^itsi, <stw^ ?lf*f ^f^^] -HI "^tw 

'<1 5ffc9f9 c»rr4 Ust ^ 1:4 

f4 wa r f^^tH ^Tt®^ ♦ftc’i 

C^H ; Cbll ^*A^\ «IT(S(^ *ft4C9i ^Jffc-S 



Ol 4t 


S9515T ^8 fwt^ [ 


’fC**f '«{iST>1--« ntiSC< I 

^:?lfl^ ’«ltfs| >iit I 

*rt^ ^■‘iN ?!91C?1=1 — 

'8iffjt« 'st5 ^r^vi ’'fr^ ■<t»(i &lt ^11 
c^i-fiifei c«i^ «t>Ta c’ti:^! 

<i®N 'spf^&i PC-1 ^1 / ■^‘<^=(rt^ '«ff-?f<: tf?i 

31«^< '«ff «^C’5P 

C3f»lH 8!« iim 

'®(t5ji<;^ Pi'sst^r 

frrifl'l I si^C'^r 3Jl«fT 

C?p « cw 
I 

’il'Mt'IM), fl-’? W'l 

»itt3l 'Sl^'t'^rf'^ I ®r[f®?lkii^ c^l 

■SfMlst f*1^1, ^1‘- 

nf<wi a ■'®tiJ ^N ■'««T>it>iH'-i 

I fj1’5(f<'af'?l?IC^ f•/*( ii'fill'if 

fs^'ait^l »itH n^t^-ts Sffigf'l t“IC4 nR(‘f“s 

<F'Cafe«flif f^fsJt.^ f<['-s^®t « (.•^‘Caf— 

3Tf®T#t?i f<^f3 ■*iM(:?i i 

vsIttC'Ati ■'sr®T?5 £ti:¥*[ i 

rwt-sicris >fc^'tw> 

fC'fl 4T<*< I 

'Sif'Sf ^Jiuu f-i-sr-NT^^r^f c^i ^<1 

^8 ’yt ^acT^ *{1*11 

*itC5^ -,11, 


«lt<5C^9tr^3 *('s 'Q 'ItilW’fi' 

tit ’*r^M '■e i 

^fC5f<5 'srtsitlW^ OrC“f 

>i51’3)! >filt'ffr<'l?[ ^c&gl ■<'^s{tc^ 

¥Tf«H I c^r^r 

cn fVc'* ntc^ "-^i, ^1 

ifi 4fvTC^‘8 ^fsi^i ntfw i 

^?:<!)T^ c^tc-k ^ ■sfC'ST'f ^tf£« ‘ii¥fS 

■« ^C¥ 

'SJ'<C5,^1 ¥t(1 5m I ftc*[»ft f^r't^C^ill 'ilt 

>i'^‘i nftflir ^(i i 

>it^i ^h«it- 

f»f^t>T^^)iil I •'S'f'fl ¥t^®l, fsfn CV'CiisI 

'8 cTT-i^f^i't^ >rc<? 

nfSn-^-^r, f*!^¥¥-'^fi:<l, 

cn« I fHC^' 

¥'SC^'i5 Ciil^'^ *{1 I 

C^Tt’j'r^-lfil^^C’f'e T'afif %siiH 

^t«t<it I 

^tc?-“Geniuses 
are born, but never made—'Sf'ifK '2ff®'«1- 
<f';f c^tc¥sil ®r'ji "istw 

¥^)1 *11 I 'Simratc^il 

¥sft ’a^p3ir?^^ c<«lt?l'8 ^'¥'¥1 «f1'cfe i «t¥' 

^t^ltCfr'^I W, f¥l I ■'»(t3? 

'5tf‘sr5lCJi‘-!i -t'S^ffi^t ■'®t^ 

'« * 35 iRs'-s mu w 

¥i:ij «r¥^|5 c“t^ ¥fi i 



ifi2reT*i55? 


^'5^% se^j -<Th-i^ i 

t%^ 'sftsi^i 'ill ‘®i>ii*i!!^‘i -5=^'^^ 

’Iff^, f^if^ 

■®ff?^T 515 r^lfecii 'iJ^F^^l-C^I 

'Q 

^rtl •Sl^^ f^vr“tiT C'lll^ Otnw I 
‘<15 f^fs;?’ ^fsf L<]i!ifvfC4 r,5R^ r^f5(>J I|tcf5^ 

■« ■5{*)n^-^»<THin i-'jll^, ■sqnsl 
f^rc^F c>f»' jt*jN ■5tl«'l 

%i 'a ^^*ff?i »i^5nJii^5, mvf jfcw 
<I5l^if "SWSfl 'i)^° C31^ mvf .^f«St^- 

’T-ics ’Tf^!r«ft5T '«i^“i T^f? I 

5ic*fT nr^, P»Pr 'wg- 

»ft^'«i * ^1 c^ c^t^i ^11 

55It©^-^5t?i ^C«rtnNlfl I 
CW ■<t??i| ^Ttg” 

f^ap^t ‘flt >IT55^{S « 

®t: ?r«Ft4»rtw 

'«ff^^3fti ,f^'® c^ nf3#sf 

5pr?i ^5jt3r «ft^ig i feff 

c^*f fw\ I 

* ‘.they called him “the tiger” 

(purusa-sardula)—^Sylvain Levi. 


fi|!!fl| '<j,3l--'Stt^r4f^ I 

5(!i^Nf*i I m' ^Izw 

'.n ^^5) 5lf^5I!}5^] ,fffi c£]^ |%f%«N3f5p 

-tc'-s w 'sfr« 

H s 'i|5ifa?W!i ^«ir 

s[5f ^91:“! *!fe*t'*jC5p Tsiif,*- 

'.®{Cf Uff^CCsU^l^ 

bipr^f^vi 5f5f f<<5!t^n w 

^rj >fiif«(^ 4f3T^ ) \g5j I ^c?[f5)Y 

f<sf.( cea «[.a}^*f 5c>i 

■<f-<pm I 

• • 

iv- <'!sJi? 5i^(Pr ’iw 

Sfcsf 'si^t? ^jf?it5F* 

%ei:R f c^ J}5JCf >Srf»fTfq^fiI 

^•Nt, a nfc^ ^csr^ifs? nsft 

Pi 551 ?fsrf^i>it?c5^ ’'ra ^tp!i:^ i 

<£i^ <fCJI C'iSilif tvc^fwcvs f4W 

sic^it^oN '<1^ 

fb'fes '8iN»rto^r 5f'^i c’fei 

(Pi^T^is fm ): 

“The most remarkable thing is the 

death-lilce silence of the place* no 
rolling of drums, no noise of tram- 
cars, no drowning hum of a busy 

commercial populace. I' see that the 




'a^v 




attention is very easily concentrated, 
and I can do nn?re work here in two 
hours than I could do there in four. 
The monotonous silence is only now 
and then broken by Railway whistles”. 

Burke « 

Goodrich I 

c'ic-? 

^ ibts »i; «f:) wr.^ 

I C'2fF>ic®«rl 

i93f ^si'S, '^^?rF-5r ^r?f, 

Cil^C'S ^«fT?-T?l'5 I 
i|C*(T Tawney, Pedlar, 

Gough, Rowe, Webb, Hoernle, Elliot, 
Booth, McCann sa^ I 

•sitl^ ficeijf ©f" a 

^«fTH<PW I Jf^C-spC^ C«rfJTC®^ 

JI 'nW I 

gsi??rr«c« T^^l- 

'?sfq I iii¥. 

uq. 'siRf'fiJ ! 

^nsFt« R 

1 ‘^• 
-nCl’Pt? W f^^ten 2f'<si I <5f^f^<?r 

(Physical Science) ^il»| >s|. 

5TC?? ^Z^ « C*Jtfr^ 

w ’ifsri bb&s-v© '?f^*f«csp f«5f^ta 

Tagore Law »lt'S 'fWaf I 

( itrisv ) Tagore Law 

^«!Tfn5f (bbst-i) oq<[^ vs>-.b- f® 


I i^b'Vir Riif c^z'^ 

R <fl?l. ^t?f=T I 

«rr®c^tcff^ «iR^i r^z^ 3pi?i 

I cvr^-sfiTti? 

>f'^lf*f^rfl?! R-st^ '^i{‘R»fsi RR'i.JT’is’ I 
‘.|‘?fgjTfR Jftiy sl"^ R?1 c>!\pt«fr I nspi- 
ffiffvr ctf5i?r>rtvr 

■«tN 'Ry nz^ »pRiie T5(t«t *:r«i'8 

-sd^icisii I iRftii RRii) srs-r, 

‘^iR'sRt^ ) Rwi( cff5i?r^rr»f=^ C5t!i Ri? 

'.fiii= Rt^C'SR ■sfl'C^Jl I 

^ ^^z^^ 

«tsgRc®?[ wjtRR -jfti »f^i jfi c^^ I 

m ®t: 

5t'5rt^f>fftf ’«rsi(:B ‘if'^fS 

'sitisc^R c’lK’ftc? ”*i 
’ff^nilSsiicn i R«i 

-ft^ W C«r flsr 

*ii¥ ‘iCl'sFi:!? ^ I ^^fni 

>6 ^:5SIJ ^sjsf NS 

^nz^ Rc 5 c>l R*i -n^st RsaTi?|5R 

C^, Gibbs-iil?f 

Statistical Mechanics nifC'S 

fk^ I 

c«rRi:®«ft Rc«f 

c¥w^R3fS[i vrtRl§ ^fs 'srtf5ft5 

vffsit^l I ^C<fT RsT *f^ 

CWRRI ^til^sfN TI'R'5 
%q;, Rc-f5| <8jrar|t <A^Z 
-Tf '5{tf®53 ^*ftRtC5i «rRt c^ic^s? I 





« ntci ^5^ ^«,Jlt< 5t<i{ I 

3fC9^C«f '^i'^’lt^ CW TS '« 

ffsf, c^t5T 'sittsfi'^rn? C3f 
nf|j||*i f^9\ -m i Jitsftf^’p 

Tffcis ¥?tfis«, f«fiT <ir9.*i 

I W'fiif ^1 

Wi tM<i .ffc^r I m 

«r»}rh‘P Dr. Me* 

Cann-ii^ fafn ‘sf^ 

«r«(it’T?:^^ Ufa 

z^-i I 

■2f»H 'Sftsf^i’Ji %t-^- 

(Vice-chancellor) cmzw<^ I 

♦fc« z^-^z^ c^r, 

I CriiJJf 

'« '«l!'JT=f 

'«r?i¥« ^ciT f?rniri:i, c^rl ^nfw’F'^ 

^fei5f fifaCfST I 

^zi ^f3 sr^f 'sf^tf'Ni ■« 

f^fji^ I* 

♦ 

^*f?f C?t? fwce[ JTt« 

<<!T'S?^ ’Tt^ 

*« 'Sftfi^'S I 

f^sf ^Sfsf 

«'ar^ 3T^ 5?«5rftr 

«rf^5T arfi^H 

^’^t<fTCT'?r afn? f^?ii ?tsji 

>01 C% <«^faT nfl'SFfW 

*tt?n:^sj sn, ?(f? >rWN¥ 

^ ^snft^jfrsr ^15^1 ’«r>^9i^ir 

^r®11” (Calcutta Review“C^ 

f^ar% c»!«w 

a^sprf?) I 


«rt«r’®tr^ «r'*tsi «ff% c^ 

§«,5rt? 'Q «rf<sr? ’?t 

C’t:® '^tC’F I Elliot, Booth, 
McCann €155 f^f^? 

fei^T'^iiS ¥C? I Conic ■%13 

c^'ssri ’ttij'ljS'-Hin 

‘il^* tu 'Sf’^H ^fi)- 

5W'jsI&' il^lS I ■^•bb'i ( W 

JTt^siN ’f-'^ ♦Ifg ) 

wj 

Messenger of Mathematics-fl 
€lJpt^ » I f^f^<3 Dr, William 

BoothfftC^a ^f^«i ai^'S^ 

^Z'^^ 'fiAK 

f^fc« I >!tNfs 

■^1):=^ 'fa I 

i^T^tijc^i (Palermo) tf|^% f?!^- 

jtn^i i>tc^ 

aif9Cv»)t5} '?lgtc^ is>»^ 

■fe 4 

5ft^c»r (Bengal 
Legislative Council) f^^tfBls ?55( J 5 Jj»o 
f®P( Imperial Legislative Council-<il 
€f^^*rtPr^tii ®it« ^3^ I 

3?C5^ cn i 

•tfii €f<«pi «l€r5f^i 

ficqsi—®t; 

5iCHrrt*rf*fTtir Father Eugene Lafont. 

-11% 1|w5 m\ 

?rt^^if ^nT’ifisrrv ’«'fTt5t«fTtTe 



\5'3* 


«ft5f« 


I ®t; 

C^tjstis Articled Clerk fkl^^ I 
cnr'?ta 'fi'^ 'srnf^^«i 

>icaf arf®^ 

®f. NCfar*\t^ Indian Asso¬ 

ciation for Cultivation of Science. 

>fC«f "sil??- 

c% c^, R-siR^t- 

>»»8 t^-T'S^ I SI® Pr’stfwsis 

«it^^ I f^f<Jtftr®i 3TC'9® ■®ff?*? 

nH I f%l <®SF 

»ic<iT {^1 ’fr<it writ) 

Regulation-iii'^ 
3?a ’ic® I 

^*11 4 

m f^i 1 

(i)ii;!r 3f?i^ c'^tc^ 

?':t*ii I na"nflr^ca[ f^’sr^^i- 

'^m ‘ 

^31 

i9««» ^fc^i 

5la 5it5 f®f^ tntfn^sr ^fsTJf '«rsi?^ ^ir*T i 

« 

njg ®r; wfm 

(®Ttwt<f »i® c®jf5rc¥t® c?it« 

9?® csW^’nf f<tn^ '^twapcs) 'sffRi 

nw I 

f^sCT (Affiliation) 

4isitRt ^ 


isfa 5T9t>T§ w I ’iTS 
'»f=^f«r«n c^]h 
(Post Graduate) 

«is?c*iff^» fl’® c^fr^F ^rsif^n 

Pi’siPi'sf^a? 5j;}^ c^i^'f’® 

I '5^*1 5ft»J'*R 

5pcii ( cJitfet^^ft^ 
^=1?: 4 csTc«i ®i® 21%® f^silSc^ 

fn-^i 5t?^?rtii?i ^Tinfc^ s"'® ^4-1 

I ^*11 'e 

^i5 (Council) 

^'Ki ?5i ms «F<«ft<ifc^ ni4 

'«it'?»r®t’i I '5FS(®i 

i^tr® iii^c9ii m‘s iiil 
^t^nt%6tsTSft3 'st^ ^[t^cfi'Q 

<l«psj 

fe?i=i I ¥c^¥[ 5 {c^i5|i?—nf^®, 

® fesi^ '«iJ!t<rt?i*i ®t5?t 

TT^mf® 5f1, C^TSF^ P|Trf§5f, f^SF 
'Q f5ift?it« «r^f3T5S5 1 ^9it-^f??^T, m 

^t®1 ’Ff'^-Fl?ltCiRl>C’lttf^ •« 

'st’fi fic«t FrnFfc^sf 1 
’fFrc'®?! ^isrnf^a # 'st^l 

'snr^fsr^ 1 

cw cmf^ I 

c^l |feciitcn?r 2fcn«R RirThiPR! ^ 

I c^ «i^srt{8 ^c?r «««.5Tt^^ 

Fit?® ^ OTfl»5. ^ tf^^trsra mn mr 
'Q ^tn nfla I 



CW ’J1S%?,' C<'N1 >:it^l I 

?ltJf 

fn^fw^ar ^ti3 

nwm ^vc»f sii^ I > fvfjf 5!tis 

'srf^srvsti ^zs\cm f%f^2i^?i 

k 

^fns? ^CiSH ( r^SSf-^ 

»iN ^if'sr^fc’i^i '4t^- 

•^izm c*iit^c*f ) i %c^ 

^arcw '6 ?F^f « ■« 

! =5:'5af'' 

*(¥5 *iMt^t@t5f, 'Siiw- 

ficf c>fl 
31^1 rw! 

*Fr^ir ^tsi 

ntf^'« mK >ira ift>rf^¥t^V^t5i I 

'iit ^<511 ttW^ «rtf^ ii 

tft‘'¥l t%?l I 

fji’5{f^?tt?i^ (<i^^ ^jai^fiitr^F^i <£rf« I 

IfTatliJfsr 

n, ’sisr-^ii 

m *ff«tiirti ^r«f 

I 'it'S spi:?! wfappitc^?i 

m 'si^n? ijip 'iT^ •tf«*itj*i 

■5^81 ¥^^fSE^ I 

^rsrt^t»n JTts 

f^9f, ^1 f^«i I wtn- 

«lltl itiw Cl felkff^ ■ 


NS\bb 

il m c<"f 





[ ^cn 

Cf'e^l C»r9^“- 

■ • 

Patna 

^^^•5It?I1, 15 May 1924 

^»I'8 fifC^ Case tfl'-a ^progress 
?,|<n 5l1 C^[f^ '«fC^ argument 

'5fts|tCV<j 3T»ftt 

(ilijin fJiSfefI nt'e^l 

•■< 1 ^®^— fee fpifl I 

'Biffsi C^fsi5}ts( C*I, 

iiil^''*rf^ HI I 41=1 ^f^"<PtNsi 

^(T?<Jlfl I ’^fvf Quorum 

Syndicate ^53 meeting f ®fH 
Telegram I 

^f^ij ] 

cjil Oi«tH 

‘flCH I ^f^r?r =5^ '^rPs^N 

5^811 

^lUC'®' !%KtCH-iT 'Slf® 

=^^151 'SC^ I Sir J. L. 

Simonson, '«i«fTH? P.. S. MacMahon 

fi c<!(c^ c?c*f 

c«f«*!i I ?[r3ii 

Hf^r’ 3 f=fr tIndian Science Con¬ 
gress Association) >jq?r «f*!|5[ 15^ 

?C91H >Ttii I 

^ ^r?r, cn 

u)fir!it{5^ c’fPrt^jSn mK 


( Museum ) 

’THttSt? 5TSI5J I . ’ 

a, f%l 

5f9!Tt5'^t’< ’«it9 
<ilf5 

( Calcutta Mathematical Society); 
>S»V viljs m I ’Tf^ 
gft?[ 

^ti!f Jisifttl ^'Q51 1 

^TtC’fl CVfC«tf^ C^, '®lf« ^*1. W’T 

^ftst’sh 

sfnH 5p^h tfil tltr« Messenger 
of Mathematics HjJf^ 
nfg¥f5 '£r^lf^r‘s i 

<;f=? I - 

Difi'erential Calculus ^fif 

’flffi) I ’tci"i 

’icill >!til CS(\f^? 

•>\z^^^ f?5C5T^=!( ’^i'H fvf'CS I 

W5 to 

C'f^'5 Ct'^ H!‘5JC«!1 hi I 

« %t^to 5Ft<f I 

'S 

n^iTf 

«{sr«*l ^tftH 

'»*ft4^ «iWT 

«t«ftH hf% fm c% 11 m 

'BTI^ «f^Tf'»?, topi«i mi'^ ’Tfimi 'flf 





Wiy »Tt^ f^F ’rt^ii 

5T^tC«9pS ^*f3 ff5i. 5^1 

'9WtCt«t? nflH ffC? r«f^ C^ 

^»f4 '^M^r ?isf fncfci?sr» 

(jj^ Hc*Jr f^c?R ?ri 'scftfsi 

^t<I1 §«3?FfC81 fe^i- 

stNm I issrcH«r5 

5PtC«1 Ciftc^si « 

f^arft) 'St- ^t*(i'iF^^‘l ( ^t?5C^S 
iutl’lf^ ); ®t: '8f?|5?t^s{isf it^a. ®t: c<tT^s 

), ®ts cwtw ’tt^l, ®f: 
ear c'fit^, ®t: c^rs[y^s}t<f w, ®t; Hr-i'<^sit<} 
ftai, gc^iar'-TN 

>rtf f^’sf- 

^psiw I ^tiitn'F^’fc^ 

f^Hf^'Stili:^ «its(i«| «}1>TC1SS1 ; 

®rc»f9 sii:»(r 'Sif<?Ft^»f^ f^’stf^?‘f<© i 

C>|| ^tCWil ''6)JI'4 ilt*i ’SiN, 

«(C«ll fesw—Dr. Felix Scuster, 
Foucher MacDonell, Mackenzie, J. W. 
Garner, Buck, Dr. Strauss, Dr. Her¬ 
mann Jacobi, Dr Hermann Oldenber^, 
Forsyth, Sylvain Levi, Paul Vinogradoff, 
Dr. William Henry Young, Herbert 
Hall Turner, Ernest William Brown, 
Henry Edward Armstrong, William 
Mithirwon Hicks, William Bateson, 
George Frederick William Thibaut *« 

9.^ t^, '»rt«fl*l celt? 

<?i^<njtfw *ti:f ^ ^«(Ttn^F 


'Sft^c^Pi '9fU 'sc*i 

's «frsi}^t? nsf^ «tif*T5 

I ’If 

^WCP|'« fsfif *irC5i5 ^fi!*lf% '« 'Sjt^ff 
'<FJ:i3 SFCa%sif I* 

ftcH nreutf 

C*T Cf C“( fiff flH ff I 4*)'® 

frc^a 'fl® ^Fftfe«v cf<ii 

I fcfrjt*it*ijtf — 

i)f?i ?fft "ifif® cfc^ i" 

C*f^ ^TH 

Cffl flu ff 1 

nfucuu fifg fftf 1 fftu i 

f1 ^fuf6« ) «Pt^nfu^;te!ft- 

nfuftss 'sfiii^f^r fftsi'' ^®tcf 
btf^CW I ff ^tU'®ft3?lff SfNI 

'« ^(t^tnVucfu fu ? 

c’lrftff-nfuRicf cfff >rt«ejj 5{t??f 
him I «[t*rcutt«ii' 

fttf >TtU 

fC^i *5iu%u ^tfjf (Memorable 

laugh) I 

fn I ^u-afcn itu 
* 

• —“He might have gone to 

the Privy Council.I had a long talk 

with Lord Haldane in 1912 and the 
chancellor was quite agreeable. So 

was Sir Asutosh, but his mother was 
alive and she would not agree.’^ 

Sir Devaprasad Sarbadikary in 
Calcutta Review* Vol XII, 46*S3, 

1924. 




'O'SS 




?piRi ■'6XA -srif 

fsf I iSii gift's ^c4 « 

9t«r5?tf« c’lc^ f^^s ^t=Fi:« 

i>9»8 «f!® f<t- 

^\%U f«fiT 'ii'^f^r-? c’»?i|ii ^'^4 »T?- 
C^lf^t’Sl C^CSC^H cmf>^ ^nilfvfC^ 

lil^ fiir4)We]« 9rc® I %9!if 

t*IC^1 <il^^ ®t: C3p^f^9i^^9r 

Jttjf, ®t: ifl -ff^^ fsf^'^’T^PC'T^ 

C'stifl I 'a®t«? 

t%?l CM, 

^IicnS'-^ i(i I nPsw^ '4'cittr 

1 (.1^, 

>it«[ ’« 

tt? sic^ilsttf^s? fm I 
* • <n<fif ^s;kc^r c’lt®! '« 

'«14«[ 'Stf^ '®r« ^'fN'®1 ^ 

ff® *^'r»lt'St? m ¥Cifi 

'£fP® 

w 'irc’F »itJi% ’ItaFta >ara 

^4trata I 

‘i^fcatr*f '2r*«r^ JT^nf^saitn «rt*!ai 

ctf^rr® ntl »tta i ^tafa si^^iYh 

f»fii iftH «Fras( i 
«fl!;«ff*ia'-^l ai 3T*^f 

ftcafC*? «tPe^£ i 

fa'sffa'siirstia •^iiPttr*i4 nk-'^tk^ra 

3i5€f<!(s{ a'ca^i n® 


*f 4 

^ta '^wf’T 5RtfV nftarNtia* 
atf® f^Fa%qs?, ®afs? nf^ntN' 

cn\ar?c^T »ra^^ f farafi«i ( 

>!®Tsitata*i ^ta 

®(t«cata ^ff^'fi 'sif^ta ^lasf I af^^a*' 
faf^aBcsfa 'afafa ^a—‘T^fa ac^a 

at^ a^aa-e f^^at^fta ’fol 

■^rf®ai a fa fa r 'B!t«t®ttaa *^aa 
ag^fvfh a^dtaffa ^f«*a 

at^a faa4a i 

faf'sa ^tta £fa^ a^®MNta '^rf'sc^tcaa 
'^srHaf ®tai, ^fa'« c^ft^'a^t^af 

^at®i I simvf i5ci->8 (iia* « 

fa’^faaifffica Jjaia'^aat^t^f ^taaatfsr 
^ifc^fa, afafiiff, f^'% 

(Second Oriental Conference), ^T*^'® 
jfara®»(, “ataaca ma iT®t- 

^f®a wtai, a^?t‘^caa aiifaf^sf ^F'la' ’»ttaf3^/ 
^ca a^-fa fa’^fa^t^ca ^sc-r «fctraa, 

2f’*fa >fata^a ash'i '^^itfa fwtat, 
fi’ftfa'T, 3ita\ 's '®%*fa fa«F^ 

^^4caa '^ta^ «fMaa a-« ^ca ata^ca 1 

aff"! atfn ^rRs'si m^a 
«!l«c^tcaa ajf%55f^ ^at '«itif’4 

’?fa'taf >so tltcaf f®fa C.S.I iaa> 
>itcin f«fa “5Tla” ^ntfa ^a asa^ 
a^ata ’rat^ ^fca^ '«fNm 

ffa® afcaa 1 ^fafa nrf^ ’«1ata ^ftf^ewa 
‘ai:ait4a ^’fffa «ft« ^a 1 a» 

^df^r'sja <2rf«« ^fa cEr’j^r? '®(S{atn fm ^a*; 
sfat ^c4fa faifaajfsita ^a. ^ 
an?ii ^tai «f®asa taaa^n fa.) 

a^a sftff nfaaca a ’TCW'e f«fa ^ 1 

'BiM^a fkm^ "^ta nfaarff <aa\ w®? 





^rr^rfH ^dt? ni- 

I 'S 

srt^n*! '^tc^ ^w?t<r cs^i 

^i^fesfsr, f«f'® c«(tt?* 5^ft 

'Bft*ru''M m\ 'Sill ’n:?"hrf?ii 
!*ri^q51” ^ 

f^|?I vstS JJt«(T I >Ttif 

■* 

iJlr^W^'K ^C^InKjl?! C’?, 

f^n 3ii«fT jiijii 

f5f I fsfsr y\iw$ JT’lf^^tlii 
’tsi^rw nw I 'siti 55t9!fT«f^i 

I 

^Ji''a''t'6 v^fsi^’irr-f »il*(«ii nf^er^TifWw 
iiif^^l^ ^H“f c*[, ^15^8 f^jftc*ic^i wfrsg 
wr^l 'In f^'^ffn'5 9 ^ 1 

(fl^ 3=fts|t5/ ^fi 

'®lt?SC^tn C5\^fl C*4C?P f^?t9 C5I=r I 

'ill >isr^ 'eiM^trnif si?t<2riit'r^ 

'sijJic'fl m ^frw- 

firsH, 5TN '«it'??i:^t^ 

Pf's 

^}?f fl« f^fl'f 


^( -'SCSI m mm\ 

Rtcirc’^ I 

5|j5 ^rl^sc^tr’i^ f^ntcn 

I A. Christina Albers 

^r^'st!! <iit c^if^N^ 

5if3 si^fm csrsnfsnf 

Then weep no more over 
the great Departed, 

Whose mighty soul returned 
unto its own— 

The strong, the just, the kind, 
the Lion-hearted. 

But foster ye, the seeds 
that he has sown, 

Keep green those verdent 
pasture where he wrought 

The edifices of his 
tow’ring thought, 

And feed the altar-fires, 

fan on the flame, 

» 

That ever burn round his 
immortal name. 





^|S?5i *fw 8 c’fsa 

'6 «fr% c*(c^ 

*It5!=? I stc^^ 3^1 '«rH^t*f 

^?itqii~-“c«tsi?il ^ e 

>|fST 8 Ijr??^ "SfS^n 

^IS? '»rtii ■«(t^^fif- 

’T*!^ 'srtfs^-'si 

I 

«lt?! C’ftsf I C'^tC^ 

S1-? f?j^t*iCt55 nnn 

5Tn R^ri, c^t'ift'e' ^t<j ci? nt? f^i—*^1^ 

f^i 

'§fet?:^ 5t?!''3T c<rt«itti^^tc=? 

asra^i c^, aN“ff^ta « a^n^tf^a »r*J’5f 
ajtnfafe -iia^ a?^ Iwffea ^aata 
^fa JRraa #ra-fa^t4^rwa atc^ 
ca^ I stadia 'aja^ ai ca, ^fal 

aantafaaf <4^ ’“rtia ntafa a^a ntc^a a*[« 
jfifa ^«v*rtaa a^ca a^n’tf^a atai was 
’tcaaai-aai ^a^tn ^lafe^ta i «j|la nt?fa 
c<sfna cac«»i i a ^iiaaTi-n^r 
’5^tcaf '«i|\a f%wta-*fcai area's 

^ac?:eita ^v^fk^ \ ^ar^ar? >»•• 
a^ca? ^Jiata «(Tarsraft-i ^ca’ afta-fawtca 
^^t^Kaa ^sai a^ra i 


a"inf%a caf^!^ aiWa^t ca, 

^1 aiscaa a'wa ca^taf^at vflf^ra cac^ ’ftca 
« 

fa I «irltaast9i cara? at^a w a^ta 
'flcacf ca, at«!:aa >r¥ta afsicaa a^l ca^c^ 
5a, ^caa atwi a^aa'e i|t«rr^a a^ at i 

till >ii^^i i|6?i^ (ff?iert «ft^a- 

affc*?! ai atqf ai:a ^ i ^ta'^ « 4taF 
■^atca 'iia^ -^rfa j^af^ «rt^a ^ff^a f^aFai 
« c*ita!5fNfa a!? <^tf^al ’ft^ai art, atc^ 
faaw%a '-£rf%a ataa>f^ta < 2 raa «iaai afaffa 
“f% ’T’f, ataa I^Ttfw «i>fcaa i 

c?a^ta ca^an^’^^ at^a 

JTagta stacaa ^raa^ ’it^ai arti 

«3^?Fraa cac?a faf%a jfa^ra 

faa?) aa i '»ftata aartf 
iac^p #ffa^ «rt%a "sraai «ft%a 
m natc<*ffaart6a ^sra'e arafe nt'eai art i 
<iiaa afff^a'^ cara^ "al^ catart ata ca, ^aa 
'« a^-farti ca ^aa ^ifaf^fa «fat ?5 
<a^at3f apfaa caca^l ^“^acaa a?^ ^as atra, 
'al ^ ’TasjiS «rtlta?Ftcs! atiRcaa aca aitfaa 
^Vs =?ca fk I «aaa'8 «iiatcaa cafta m~ 
atatam acaj ^a^fei ami 4a«a ca, wa% 
ore? a^ta ^atfa^fcaa at«f ar«r 'sta '^=r 
jfasta ^a ai, farna aracaa araatca 
^srcaa arar ^itraa ^tfasita ?a i 

4ftBla Hc^ra 'e^ff^- 

f^ra^ (ttV8~-'sa». *^:) 

faartii wivs^ ca, »ffw*{t»«—•iiaa ^, antatfi 
'« "ftfjF «rff«‘’5'af «rf% “aea^i *iaiif caca^ 





f 19^1 .«f^t? «ifc^ 

“cnfifirt^ c'*rc^ 

fp6^ jfc?) 

SfC*fT '^qSS'^^'StC^ ^SptsfC^il 

5?Tf, *fif ?^^«n«ar 'S 

'»rc*?^ ^^f^ssf^t cnt^«i 

'8 "sj^M *r^c^ <ii^ 

<fr?*rt?i ^i^5r f sj^tfr 

ctif® (i<s»ft!r) (i)-<f^ 

(ins—) ^f«rts?n 

cww 09, n^sr^?! nwKc?p »T«,**1“f 

CSfCJf 3^1!^ ^tgt ^j;?j 

c^p{ ^1 ^^-ni 5tl I 

<t»rtc< n^ «ft% 5Tt<ct«i‘f'®: c?^ 
^<»«l (ill (TT, ’5rC5ft5i:i| 

(iim «rf^ ^'sf ^1 

•*fit9tt^caff^ii (ill f%^ts -tfcvr^r jfsjnii 
C*IC5T C*!^ fsf—(fisr^T f^, 

o^fr^F «<i?i f^r^rfW'S «r5iir 

«FC?|5? I 

'ar^-tr^ \l *rt^ii 

(’n:=99*iti 
3Pt?t W ^C? <ii| ^- 

^iis( c^, (ii^*fta{ c*9c*f| =5^- 
^fhcsTij •rtc^, c*^c¥ 1 

aTt|'®Ttrsrt'®j%^r 9st|st»r 

w#i 5iWtFt?i f?a- 

flsti Ft^»*rfat?(«i 

’■jf^psjar I ?ii 

^tw^i fkjs f^n Wm ’ftc^ 

^i,.#« wwl C'^l ^ to c^to, 


*r^ c^’Jtto '«?l^tt? <9m^ *rtcs, w 
4rvf« ,4r¥’9tw ar? n^rM ?c»i| >fw fii 
nflc^-r' «qiji 'Sif^is 

tota wt|att»r« >^1 *r^ta- 

apfi^ srraT 

artnta c’fca? c*PtJf C¥tJ( tot4t *rfji*n afca- 
c*f, sf'? c^^'8 whwa ajssn ntta i 
f%ir 'srfg;fl«p noa^rtta fttoafc*f 4mtf?« 

ca, ^lat»T >Tari>cf ?fk^a afl-a- 

-Ffn^i atsi <iia^ (iic*ra m. ?rt=n aacia 

C'^rttoa arai 1 m 

ntca i ’ra- 

csu >Tai?i -^iitaa ^a5F*lta wj® 'srtaai 

•nrt^itacaFfa, nt^ 

ca ’T^i «ffsfl« afatsia, ’®i afrfa^ 
'Sff^atcaial a*^“ftota « amf^ at^cai 
(iiaN a«;»f»rf% '9^t'Sft®^ca wto) 
<£ia «r<(ii|ca, ^la'iT ^aw«r<v~«tlat5r 
at5?a ^fosjc^l 'sfa nttofaf^ W 
cacaf afaj ^ra astc? fsrcara cma 
'8i#tfv$ ?Rg ffli ntaf ^ta-ita—i^i ftw* 
cw 9 s^ ’Fca, aao'si ’jaa? ^35« i! 

waaraFta ¥i:a ’^twa awr fa»!a 

afe:a #tacaa 1 ®tra 

fataantai ^rfafs?! ara aca 1 a^aaf^ 
'»ita far|| ai, i^aa «it5r-fe«.atw *rt^j 
a^-ftota 'e aN^nfs ^acaa atatai «wi, 
ai m a^ cat«rtii 1 

aftacaa '®rfato «ratcaa ^**1 
to ^=Fta ^a to ^a car, a^ftsr 
-artaai ^jfaatc^ a^ ^r^ta a^a caafl, ^tai 
TO»il f^ca <acati «iaF 

a^-r-'^to. ^ <arc^ ^ a^tfaa 

'm?*ra <8raa ^a mj \ #faiaa 





Vltif 




<sr<R 'H 

?inr!3i 

’ff® ’«i^n?i*i 

5»iw '«rf*jfli nt*(, ?i^sit5? 

'«if« 

wr'i’fi ntvj 

I “wf^c^ sifiji'® 

>!^J • «fr®T«? 

«?lfi[t8 «}1^ ^f%sr !*ll«ft5^J 

^Cf ciw I 

«tt3l ’«f^Jt9® ^Nl’® ^1T¥ 5f^'^*li:sftl 

sii*fj 5?%«t«Jtsi «r«r I 

«rr^T^ ^-“if^^r^ ^c^, f%^ 

c«r%« mf^z^ ^rt^ii- 

f^«f hfsajj nf^9if?p^ ^ I hfeaiT 

*Tt*(tH*l ^Jt^til *IW 

«ftt^ cn, Jjfic^c??! 
ipwt ’Ttf^f'® I 

«rt% c«ic^ ^t?r ofc^ ^iw 

«i«ft^ c«rtc^t?ft^H 

?ri?? 5FNI 

csjt^r?j5 'stcn 

’sM ^51 ^ i ^^«f- 

«?«f1 aiC5f 

'« iff 'SFt^ c^h- 

fkm^ *i:5i «rtr>i i ^^n■‘ 

n^tc»ft55ti ^m«\ 
or^® nt^’ai cn, ^*rtc!r 

<7|SR ^Ji^psitas C®sf!l^ srsfif ft^- 

I «ir^ ^nt^ir 

i^sT «fft%a «tt<ffs^- *fwf% 

ft»j »?tsf '«itf?r» c'f m 


'ait^srt^ ^1 c^rtjfetr^t^i ^ 

®t9t fk^ I 

f%*i «fNfw \ 

*itw *fc«tT ®t5 

^Sf^faRi jr»>(tf^ ^?ir® v( «9’^^ 

I ®t9 C^f^-C^t’iliS C^fsr ‘il’^fel 

^tc^s ^19 i?Tr f%i 

<11^511® «£ii*ra 

3!^=? 351 '®rnV3 ^«,-t^^fCS5 
^ ^«(tj§ CW?r-f5'St«F=? I «SI¥- 

C^t^ «rt% ^f11^5t5 
C'f«n 5t5, 45 »lt5J5 C5fflJ?f5 mZ^ 

^C5 5tf 45^ f5W ^1 ^f?(:¥ 
m I 4»tC5 C=?t5i5 m 

# '5rrtf^5t5 ^ ?5 I 35^?! «ljtf35| 
^{g ®tcffir 3t'fi:?c?5 5i*«a< 3?“r 
C5r5*1 sitaf «lt¥tC5 f%§ C^t^ ^Z% «(tC5' I 
451 '8lt5t5 cnt5 '«l5Jfn®R5 5^if5^t5 
ft5 I 

CJli5tr'Wt51 '®IC3W'ft 

fitt%!:'f5 3i:5r cw—'ssic^W 

'6 C5\3 5'nf5^r5 I 

(Tl^Jf ^8 'SlC^k ^wf®5 3151 ^ 'iK^ 
^55^5 mK 4^^ «ft%5 

31 f%—4^ •fItUeifRi 
4^^ mj 3f5l 3t5 a, fe5[^C3?r 
3W 45R«ftff C«fC^ 3ft?Ft?k® 

^t5 f3f«ir or^®^ 
3ftrsr5 mM ijiiir 

n^TPii I 45fn f3rif5® mz^lzni 3t5i ^^-t- 
W 3*51 C3 C5Fr5 3^3 

«rrt*f5 ^Ri ^13, ^n 3wj ^tmm 
3W 311331^ f3%! Wt3. 3?f5 

c^3 45f)5 3t^ f33?l3r ?tiaf5 t*r^% ,^ 
31 I . ^®5t< 3?tvr?f fNl3f f3W 
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OfZVf C=iFt^ 

^91 c«>r?9f f9’%ir—^{t9i 

c^fsr wm s??r, f%f '^Pt^f- 

c?:i?9 jfifsi >rgf9Jfi ^«rf?9t's 

491^ I cii^|-| ^5^^ r^^-j 

9^-f«fW9 CMC^.nt^fS*! 

?^I?i:<f nfs^ 99, ’9f5T=T-C¥t9'»f9t 

C-tI9 ^9 5?9#t9rs(9 ?W1 ^P19 I 

^i:< cW'i ’itcir, w-fsi-c^tTOlif 
®fM9 I ^t9*l C¥ti? 9t9ff9r*!95' 9l C^HfiP9t9 
‘9C?9 HI >1§C^ «f99l f9^f|''S C^tH 

C9\H-CftC99 fHSIH cnZ^ HI fW 
m Hr9 HI, C9 \h- 

fn^lCH^ 5PX«t 'ilf|5 ^9fn 

H^if ^ H>”9i9 I HH’?^ 

^H^t9 H^H '^HH-CH-'-fn^ ^HZ^ I 
J|^tC9 ^9H 'Q H^-Uft'fll I 

OfHI cm, ^JhVh 9*;*lfH^tC99 
fiTffffHH! s W 

nirH9 '«rt'if£ft% « <99 <2r^«i 

^9:« *rtc9 I chVh 'arcn’pffw srfg?! 

Car%9 ^t% « ^%?f9 
c^al^ «riTf^ ; 9?t91 •J1?W9 
ton ^\zm ^ ^^9t9 '9fC9^ 

f^^mH «rfa?9t9 5^911) *ftr< H1 I 

*19X9^ ^Z9 CH ^tCH C’J'Caf 

fTff^ C«rt»i1 CiZ^Z^, 

nf^cn «!i?j5 HI ^k9\ ^«|5 
KZ^ nt9C9 I ?t9*l ChVh C?t9^ 91 "sit^^H 
C9't9f, 9Wf^r9 9f9r^^ fCH I 

^fSCHlI HtHT >f9»9‘r%I®t9 

f95tC9 ^9tf99taR9^ Wtf1 «ft?kW9 
w$ ’35trinr ’spf ^9 ^ 9 * 1131951 :^ lHf»i^ 9939 
9(t9t^ CHII CfHI 9lTr, 


^CH^H 9‘N»rf9Wtril9 «rf9f91 < 9 HH f^, 
C9^^ft9.^5r 

CHI %^9'-'^!r H^H ^fg5f ^ 99919 
■^H^! 9t:9 HI, «[991 v5tal «lf« ^fi*f 
9C9, 919 9^9 9^“f^^t:99 9'H^I 

'9rr9 HI I 4H9 C«^C3I ^f?CH9l 'ii9 fe9 
'»IC9h >rl#®tC9 9^»‘tf9^t9 919 I 

<ilH9 ^f?CH9 ’ifa'fvS Wl9C»r9C9 

f9f^'9 91:9 H^H *lf9C9r*! '^Mh 99I:«9 H^H 
^f4ci*f9 »?!§ 3^9 I >51 «r%9tC9 

9^»!l9^t9 m) m I 

'Sl ^’^-9 ^flcsw '®i:H 1:9^ 9«v«tf9^l9 

'99JS1'« 5Tt9f91 ’«[C9'lH 

f9^tm I <ilCH9 CHIP 

C"9t9 91 ftafCal, t 'i!C« CH^H- 

fn^icHa 9359 ni—^wcai^f^ 9f9*f^ 
'*19^19 fnf^I ^1^939 ^t%H CH 9 C9t9 fafHfH 
?59 ^f?59 nc? ‘«9'i H?[H §fiH 
959 I 

Cn'tH 9\“tf9®3599 ^91 991 9,5*11, ^5^5 <fl9l5 
9f9®r^ ^^®ifHH-C939 'S <4913 #23,9-593599 
959T f9*!H 3^'«91 99939 I ■2r1%CH9 <15'^HH- 
C939C9 'Sapfl, 199^ #'^HH-C93959 f®93*l^ 
95*1 I '»1!?9in^f59 ^f«5H9 # ^^HH- 

593959 993*959 n9tn 59^ fW939 

(Ovule) 9*11 ^9 1 ^ '« # ®fHH-593599 
f9*l5H9 95*1 ^ ^99 #39595^ 

3F*1, 9t59 9»Tl 3S?t^5’t33f! 'ill *^9 <991: 
C939~f9«t3r5H9 95*5 9f9 5159 ifll'® 

^39 ^ 1 #® 99 I 

9ap31« f®9tl9 fH*l5H9 95»1 «J3% 9^M- 
39^539 95l-“«l| * 1 ^ 3991 ^5 
^9 fn I 49 9f5» m 3993-nW '•(3^ fHf® 
9595? 49S «3]^9 Hl^tpSH'e ^3«fH 959511 
=«rf993^n 4rt%9 9H^‘51t9 ¥f9 9^399; 






VS6' 

^ i '»i’(^!f '® '^srtw f^^'£f*t«t- 

?Ptl\ '£(t%^ ^C‘f) 

*?*?!*(* 

>2rt%c<r^ «t'^Hr!i9 ^lC^^I^ c^ «if« W 

^1 f® 'srt? 

^cs «r’«r«f ^rasf i ^U 

|l»t^ »lTt9lfnf^ (Malpighi) 

®te C>it^tr'l^®t^ (Swammer¬ 

dam) f®*l I 'sfSr 

^<fTtl> ®t5 fq^a5?C5tC^5? 

( f-(qi 5tCTf« 

*nicn^ '#1^ i 

lil^ffir^ '^firi “far ^ft^” (Animalcule) 
^NI1 Cf*i I I 

a cfa? ^cis 

ft® I i4s5,8 

Wjf^,. '‘«s^ aplB^^ f f^rc^TJ 

WU 

'ftf^fta wot cfftff c^, «5!Fria 5(t«fj 

«if®f<9 *ftf?t^?i 'mz^ flcsff I ®tb 

«(t% fCf 

fm 5lWt«1 f"fc# '»I|® 

ft® c®tt*|!ri ^''?i cf, siM 

^^snrft ’?sf*(tirtw ftarff® 

cft’ifj(t®i ^aFt*i?i *rwl «5fi5 

far f1^® i[9 m\ cftf 

^ ^jtnts^i fir 
Cft^iR ^ sifuj { 4TtI^ ®t9r® c^t^ ^ f5!ff 
■arsl^i® fijf 1 ftcf fftt-sdi 
iwf cfc® *Tcf f»Ri 5^1 


t s?f, 

J ’93P 1 4\8f» fl?I f 

^r»ii cf®! ^ 

ff’«fr*(ft?i I c*} ftf ft®!?! c«fk 

¥,t5tl, cf ^ '« 

Cf WC¥ I 

f tif fc® I 

nfscf'Nf c<trsi^ 

(in—^i>'5)i ft®, f®ft^lf wjl 
far*itiifff8^ I 

«lt^l fN“[*ft9tf f I Wf 

ffffS ?c«i ft® ftf’ 

I ‘ft ft® «rt% ®tf ff# 

® ftf, 

Cff fTif^fffttff ftC'^f fWT ft’Sf I 
‘tHff^ f'®ftf^tt^ «3t^ fftf 

f5tf ftff--®fftf ffCf^ ®fffit®f 
f ffff ^®ll ftf Cftft^f ; f1 fff fc^, ®1 
cftf^ fff"tff ® ^tf 'sitt^ I 
«i^ffft*f?i fCf, ftf ‘fli ^15 

fftftCl f®ftf Cf'tftf tffftf cff, tfi fitf® 
®fr ^t® '»rcf f f^ff fkfi I ^ntff 

^{is ft®f^ f tf f^“f p^tfi—^fcf? fn^ fi ft? 
arff-cftcff sitfj “*35^^®^” ^ 

( ilvao-^lija ) y5f^ Cf. fi( 
Cfftf ( ) iSi^ “‘3^^4r^” f®ftf 

ftf fftf 18 fff f®ft? ft? C®tftff 1 

®3=jcf3 ft®- f \ 'S It ffff-tf'STtf f%- 

ftf <ilfl[f ®3f fvft< ftaj, ^tt^f^ttff 

Cft?9 f?f Cftf f?l* ft^ I <il| fff '»ff 
fir®rf .fttf «ir»f9 

ft 

ftifjtMf ffi ^^f®ftftf ftffi “f5 
f?ftf ft^ I 

nff^ ftw. fti® ^if® 



fern *5^ 


w\ «i^«iti:w?r wtn i 
"nrt^t^imf^ >1%^? 

«ap?i3T «Tsit*l 

c^, ^3j*-t‘i?r '«r^'$ 


OTtsfS VAt I '5f«(c»tr5? 

‘>\r^^ 'ain?t?i 

«[»lt*l C% afCS «aft*i.« f®«rf^?f 

c«FiyU^?{ f^^5l5^5 I 

5?^ 'sr^rail 

m fBafsSfl «I<iffll’^S I 


fsm^ 'A^ *|t<S f®c*lil 


f<fsit 'Sit??? ^9« ntt^ I 

«tf!f '^^^a 

|s5fc^ *T«ft< 

’it'efi ^ff^-Q A^ 

nwtis^ ^t?l^*iT 'lISC'® *1tC3 I ^1^9 

?iwr« ntfta 

Tf^T «f«5^i 

«[5(jfttii f©c5i?r *(WJ f^tf^c=r!t »rf^srn 

>if^t5 ar^«! ^?i, ff I '®i°*f ’Tffftr fkim 
*rr?tf9^ n A^K 

w<^'«*rf^nrn%« ’fff« 

•^rtc^ I A^ 5Tf<i5^ ^ f®t*i 

w>?i I ’ 

*rfir*i'h ^t^tc^n ntw i 
«R?^ f^f^I '*^JA f^f^i 


!^cei fi&isi^ 

'« ^?s|, I cSfJ^flf^; 

C’l, f©C5i?i C^?- 

^Tft< 31 ^tc^—'sr'^“i «ftir c’^’f^rN 

f«^tPisr-isi c&'tws 
^3?*i ^:?r 

=^t*fC31 5fi^ff^1 i^rfsT I fiflu 'k* 

* 

til^^ ( International unit ) 

f^tf*(^-i! ^fc^'i ci)| f^^fi|iif-,<l’?, 

f®*r C5fm cart^tn'*rit«iftiit 

^ Ar^ 

lilt f^^tf»l=1 C'^^JiSft'fl^f *fftr< ; £51^ 
w t^csfii ♦rt'^Kl I 

c’sr^fnwK « 3if«s «r^ sfsf®j- 

fif^ttf 'SK'l’Pl ^C*15 f^^tf^- 

^’a *tt^siH »i^rc*w «f1^-«fi asiit^itjSsi 

f%g *fft< cm. «in"t nf 

f^|^3f-csi’£^ ?.lfl A% 

«t?t^ nflRtt'*! I 

f®*f ntf^a ^*r, i[»it? 



'08% 


Util'S 

*ff«*itw *ff?!»if¥5 I 5i^»f (mai 

sn:»rj 

nf?js{t*i 

I 'm 1^1 ^ c\ 

^i?cN9 if* fft'5, l^i^tt^^f- 
nfWSftT’Q i 

'ill nf^»it*i c^H 'fi^* l?.t« 

cff«n Pf’ftcw n, f®s!'sfiic« 

C^f^fl «itc^ I 
c?c? CN 

f«lt^H-il’5 «rc5t^^ ?f^r, 
f«»ij lilt's '^f^'c^ 5.^. 

Bta-^relS fejfl I f«lff^si-'ii 
>•> c^i^C'sr® 
ntcif I 'Sff«c«r‘^ 

'ill f^fv^ 5F® !(§ ^:l^1 ! ^’^■'l-f^ltil 

^c»i *{f?i*(t*i I 

%• fi|fsfl& <Pt«f ^C?! «It« ’•I«f ^1 

isfin ^nc'4) I 

■fvfetf*J5T-f®-f«^ti^*f-'f« c*f?:?ir ®if^- 

<ii^^ fac^l 5ft*{^' <2f*ff*(« I 

f®csi‘< 8- 

I ^1 1^*1 

Hwaf tol m% 

«FJt9lfn^*l C^t«f!(t? ’Tts?'NT ^C^fl 
sc^k^-^-sq ’5f^ c^fi n^rW 

f®c*i!f 3f^ f^tfjfif’-f® n’?^ ^c?; I 
ift-nt^ f^tf*R-t®’^ nf^*ft«t 
Sl-’Ttft c»f 

5m^r«'jrif‘i m siw 

nf?[^t*i 1 

«r1*\i»t«tCTtr»5^ mfifi 


^rwtH t f»i*i 4 

W fksf f^tflif-l^’if nflHtI W 
nf^sitc'S ^fi M'S’f f®ltl^5^- 

'ii’g ' srtff f^ltflH"f®’'9 S||;5^f^sr 
«rR^ ' nf^sitc*! *ff«?fi I 
wce\ f®fetf5i=!i"-fe’« «inf^5ff^'®l •itr’f 
«i«f5fi '«tf« 5Ttsitw ft>r ’Ttlc^'s ntlc® “ntca i 

c 

ill I 

i{tSJ=T '« ^ JT’TS'l ^iffH?F 

f«i&ff»lt??I ^C^t^Csiil «rf^ ia ’®K 

'4^15 Sri'? f®*i ^Ic'il nt^si "^tca i 
f«§tfsjiT-^—'<i ■®f^ffSf 
«f'^"«fisr5f m f«^ff^-l ’si'®rt?f«^ i ^^15 
%m 8 0^ *itlc'i!f*l''5rrt»f i 

coil ^gr f^ii '^ftl^fif spc^ n«t^ 

’^^SI'Sl 'Sffgj !!tttSF I 

^1 C*|5ftfe'8H 

C'£(N^f^H ^tk^fif ntaf* <i|^t^ I SFtCSfl 

WMfl m 1^1 

'£|f%t'Tsf W I 'il^ls f^sf 

C^’i! ^f^sit*! 8^ *lt|c^t<srit*l 'il^^l^l 

c^ 'apist«i^fif« iirif^i:’® f®*i I 

ntf^cwa f^t^H-c^’s 

^Un^ I %^'fl cn^ '® 

'STNc® f®C*l nf^*ft*l ’It»ft?f*f^: 

m I 

^1 Tt>gr 

srtfr^ fr<ft?f«i ^^11 ^trar 

'ii^N cn%»r5f?‘p 

f®c*f« ^?pihc*fl fl^Jit*ri 
c^«-«r^r*r f^nitf^ sn ^f»iwl Fttj r 

€rf%i5 l^t*( ^tf s* 3itlc3Ff<sntn f^futflsr 

•“{naF I nHtm Vfr» ^rstflcsnr 



3 fWfiw 'st'a 


f^tf*ic^9 •ff^sit*! 
5Tt?i c»!’r^< st?t^ 

%tf^sT nt'«ft I f^rf^ 
f%K«r^i:»r ^^tt*f ^^2r«r*i i cnl sfsr 
^zv\ sr>r «rttt 

^ I %«9i ■iitfV^sT 

’t’f« *ffji!rt«i 'Bfnf%^f«« <*rtc^ I 

'ii^ipfS *a<«i5=!? sft5»,!:^3 

'^rcst^R^ n^^?ii « f5»*i 

nts^i ^ti I 

I fsic*i?r c’^’s '« ^' 5 '*!— 

<11^ f^tfs^ nhsil I «I3C*t ■4t?f 

b'. Hf^c3FtisriiTR 4^?, w*f «rf7 
sjt^cs^jr^rrrjr f^c^t3pjt%jf 

'fif'Stc? (ill ®*fr^r^ sjI 

?? I 

sitratf^—«ft?f 5fN5 s[^ii%^ fnm 
b'lft sfilc3Ft4rTt*( nfasiti 5Tf3R 
^tcitiSsi ^^*itsr I ct® '■«sfsr»f 

“nftsftci *«rtr«F i 'st^cn 
5it*r^ c«rtlBc!fii c^?r 

«rtt^ I f^JT 

^91 «'^ir <4!| =?fi:5t{§ir ^«r¥ 

'»ftj»ri #t6i «R^ ^jTi?[ cnr^ wv^ 
^Jtf«f®sr C’RsiSltW C^t !Tr^— 

fHRr ^^1 stnri 

m WTi cn%r 'ssR-ft^, 


nltr?, sr^tn *ft^ i f5»t5is «»«• 

t^stcn ^«it^ 

^tr«fii ^(B ff^«v 

’tf9>?tc*i am wi b*** cjff^c^CiS 4 

*itr< I 

^^tgr ^ 

Q c’R-r^ 'src^f'sfir i ‘fll 

f®c^ nf^»jti:*i ‘«flr^ (f®w TO 
ma fMfii<3rTt*i 4rtc^ ) i 

%«(TO 
*if?ii^r^Tt*f fsjM ci^ '« %^— 

^©a JTSinfa*itc*i I cn%TO^ 

f-!f^5l©l p ^51 uqsFtig <2rcat^J( I 

W9I c¥t^^ 

<er-cat5^5i I ’ffaJit*i '«if^ 

f^CSI 4 JJtlc^t-SfjtWif 

f©^tf»i^-f»r «iTtf5!© caN- 

>ffr^pU<r >!^ta ii ^a, f©ferf*i^ f®c’s 

^ nt^ai TO I 

TOntasfVata >tTO«1 TO 

^l> "5^ I CSf© 

^^r-r fsT^tf*T?:^ai ■ »> *itlt3Ft‘STt^ i 
f©c*i?r f^litfTO »!fc^ Vi ^ii f^i 
ITO *l^^TO«rcat«fC5ni 
TO '5lf%^4.3F?f I 

«ii^l§ f®t^i «nif «»>• *fjt^%t- 

tifytfsj’F «[Jt^® I C*Ft-'4|S^8Ff^-<flaf 
(ii3pi3«T”TOw I ^n3Ti?5?^»t I 
«fti?N «[^C® *fTft^4t7tf^'^ *fflTO 

TOt^t 1%r>^ ^TO *ff«TO TOPTO^ ^t?tC5t1 

TO I ^Jt^ tan 

^^^ ^tni , 

1^' tan «itn 



«68 


^f!r I fK»r ^~ 

c^tfi^fn® nfIsitCT ^^f*T I 

«f"t3Ji5r »rt^NT 

^Friu f®c^a >£f't?r fsff^sit^ciptsntsi 


^'hrf 

wtw f¥9t^in «ftrJT 
■sr-t^iR '«i^« «rRta(% I 


<fj% '3 mi:*f? iff^ 

f®'®«ft5rW 3rc»»frr*mJt¥ 


w«5fi »ir?c^3 f^^r- 

»R*I C^1 

I ff« ^**(1 till C»?, a ^^^9 

5tf|f1 tfl^ C9%, ^t9 5i3^?ltC?9 «t'at9 C^sif^ 
^t9 ^C«1 5fS(tt^ f^f&tS «ll^tiS 

=9t^a:f I 

^Wc’rs c^ ‘«9 «rtt ^t9, HI sftl ®t9’ 

—Oil <!t9tf 9tC^J9 3T*ftZ«r JR'I a[ 

nt'afi ^t91 till 

>ii<it|| «p(|f Ifiptg I 5i9i:*ra 

§5Plt^ ^9Cii fla 

^t9 ^s«!ir*r:9f 5n:st3f=r ¥C9 9c»irfsi—“ c^ri 
i” «rfltsT cq^r^f, 

c:9*(5T C»l<ft9 f®®9 flC9 

■«*l « *»fRl ^itCI|=f I f^tW 

firtfts? »it<n i?rfci i 

Sfir?! car. f^*1 HtC*! afblf 

tajf^ftcR ?Rp«i 

^91 m I 

3m»f til*!!? ftf# W *tl99rt9 


^fr?, 9t9i 5(9159 «}®t<:9 srt9i 3r«tc^9 j^w 
‘T t’ c5c« nr9 f5,-~9f?'s <1^9 c=#i 
^tc?9 *rc^ <errtt«f% i ^tcw9 ’iw <a^ 

9T% « (M^mmyn 

'«I9’^1 C5C9 S^95 C9f5r9t9 Cn% C55 arf^csr 
C9f9tl ’^®C5ij, C95tt5*9(95 '« 9qc*r¥tf« 

31’iri, till f9C9 991 *f®C5( ^tC’f 
cm^ C9C« ^91 *ff99tC99 ®95Cnt9‘l 

®t9 9t9 ^^9 m, 9ft 
«r®Tt9«^ c¥t9 99f jf^tsrcR 9rr9 c¥tt ^fw 
^•r9ti:9 91 tC9'e 9W995 ^91^8 R, 

ft '« t^-9?rtct9 ^tc? 951 9f^f% 
9l5pit9 t9l 9tf I 

919C5a «I^9 5ll9!9 ^9 fl99rv faHf 
tcacf t<i<r^ C9t9^ '*99^c^995 

tea f^tacflsl «{tf^ft9 aTC99f ttCH m 
cant ^919 91 c*rc9 »i9C59 mw cnfvrv 
w?9 ^ nt9 mi^ ttarij) 

»59*w ta?p^ mt9'9t9j flttia n*i7 fti 
91 ^1 C9 antia *P8| til fit 

99f, Cf t9 W9 C9| I ' 

CJff 9^ 9t99t9' TO 9C9P »19m 

Ilf 9^99ft9iri9i tattaj m-^ 





*ff^*lt*( Jil ♦ftS', 

sit<rTc*f '6 ^5133 

f^i? fsfifjjir 5t>T cwf ’ff®- 

*35*) TO srtc? I c>r^ c't? 

5rsi nk^ iri I 

tt's ’^I'Tf, 

^ 6 ’T4-<$rfir?i f^cir f*?! 

J!C!f ^rn 

'«d, *1^1^ '2fM- 

%lf3 ^TOf% «[ti:^' I ^tif TO 

Cfr? 'Ipst*!; C¥il«! 

uc*! *fr® I 

’TR^?! c^ cwcn c^ir^ 'efJcN^: 
sifii sit'n CTO fC3, c^r^flc^f 

’fsj’aij «!ftC^ ^1 i sjf^-sitCC’T^ 

Rc^ ?iTOa I <ii^9|j 

«fr« »itn^ ^I'sjtcjfii 
R^a I TO! &i^«l-^f»fr*i 

<fR. 'stcw^ c<^i ^wr* 

'®TO?i cf^ R^h5(q c^^ nR^itc^i 

C?«I1 ’^t’f I 

c^^rtc^ c^t’FC^ ^«rT^; “it^’if^ ^ R<ifR’i 
cTO n, c>T’^t:=f 

'8i>sti[ (# <8151^ 9^1 '«rtw 

nTOil «f«T^ ^-« 

^?fjN ^^*1 ^1 ??ri 

«[C=f5p ’?tisr ^Rsf siw fki^ ill, c^sisi 
'■itfl'^fR cif^i froRsii 

(^TO TO Wf<J <1^ 

'5i«t? *35*1 f 1 c^t 
'3W c?itcf ^ ^Jif'S R^n i 

«fN R’rTO 

^tf-»rt^’f m^e 


^fCTfi^sr I C¥l-'T CVfc^ m 'B{t!F^'*| 

Rc? *iMc^‘ 

^TO^ 'SftCI? I >(tNW^ '^*1'i* 

f3F5l *iTO ^11 *ltl-*ft'^ 

TO! «ic^^ 

^C&, ^^*1 I 

S1TO5 ^^srt’trsi cs^ ^Ri- 
cw-”^«K 

c3rP«>f, ■«nfRc®ff=iN 

^’3'sT’ff^ ^cici i 

ciiRfc«fi cnf ^*iw^i'?i's 
csifc-??! vi'*I^5Tf^ C«I*fi C'f’«n ^tTI I 

*3R^< fsif R%jf («•« c’PtiS) 
Wif»f'*!fJt^ C^ ®1TO^ TOt*^=T, 

’iRKt*) TO) 'SfN >'"■’ I 

«r^!"J JififtRi WA-c^% 'siTO i C’f^ 
si^T'i m TO c>i|^^ 51 far 
^T^?t5i TO I '^tcra 511'^rffnf ’fc’®- 5i^«i »f55 
c?it^ isnfii 5|tig I cffC") '®rtTO 

£f|^ 'ji?!'i <p^i ?;? a^fw-Pits— 

‘' 4 M(' 4 ^ 4 i 

iit9[tr*t| c'^t^sf si^c*)^ <^c*ni ^1^* ■ 
<511 f5{ I C^J^ffC^I '=1TO<I 'iRvI*! 45lf® ^'e^tfl 
^»f ?£®11, ^■<51«<f^i:‘I«[ iltw tB! I 
citcH siNiRi ^^i:*tii biRvfi TO)« 

<SlJf5l; ^r<f 451 ^C?i >f5t'5l ??J£4^ 

C®C4 ^t^ll TO i '^1^ ■'®**tT CW 

c-35[f;? (<i^ :^4ct <®i:i!tT-?I '«(tX«lt5ilt4 

'‘n ' 

Rc^ 5(t^if-5i®jT5f|[ siJim ■£fi5rt45 

wm ^ra t^r5?-n'»C5Tif If^^tc’T^re 

5nt5f ’ft's^i 4t51 '«?^’Si >it‘ft?i*! IRs^tCT^ 
5iw ii|5ic^i Rn^ C4t5( fern c^ TO 511 
fti R’ln*! cvfcf 'sR 

>1^151 I 
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0S^ 






iN?' cvfi, fv*iti ■« 3if?Nf<f 

*||^!lj C*I'S I C^r^-IW'S 
i:*lt^ c»ll ’T^*! T\ Cif^V^ 

5lf«1 5Ft?*l 

<4J<p^<pf-^ e^fsi :gjg^ -sg-f^;g 

c^m ^cw) i^-91 Tf;*) 

?C^, 5l^e| vsfc^ f?l^t=l I 

ffrar c>it ?i=T=fl?g? ^ 'srtc'r- 

’Tt^’9 (Tf’fi c»f^ c?itr^ 

I c3T^ 5it?i *jtrui 

i?i^«i c:«iit ^?ii I 
(i^“f>i^i:^ -£{tw 5-V5 

^t^ts 5t^9 sitfew c*ii:^ 

«'l?‘l 5f''5f? 5^ I {%^ yq^f^ <?i?rc'fd 

■2fnt=R ^<5,5r, c^?ffq c«fc^ >j^af «1?*| 

>f?!T<lt^ Jlf^l I JTiltSf ■'jf^fj-,} £fwy 

Cflhroo S\^ 5|;^«j 

fesf C«(C^ '1t'8?| I ^{i-f- 

»rf%» yq?!^ I 

R'^'f C4C^ lilt SRl 

^1'5’f Rc’ff 3i^«i ?? I 

51^, c^^^ftr-T ^'^=11 ■^tRin ^1 

^1fK I 


'il^fC'!^ 'fnsR« ^Sf .}?! 

c3T«ft=t?Fri!i cfif^ 

^i-R £:’^«rttsf ?i^*i c>[«rtisr 
^tcw?[, 'Sfwrt c«Trc¥3 fena 'ajtRnw 
R^t? ^pc? ‘^fc^p I ^iftir '« JTt’ri:?!^ 

fffli siM '« ^’i<ri 

c^T w;^ t’® *t^ ^t^tt?- 


n’s 'STTfc-^'ic^tRc*! stR R'* i 'iFtH?! 

5i'<‘i1'g' ’^tut «rr'$fcn ’tni 

R@1 I t^^tcn ai^'ft'S' 'ei^^ ^'^i^ 

sSftRc^ lil^^l 'a^R=?R '^’f'R 

I '«r^’st3?sT Rl?ae "sRi 

^ C^lt'fl R’® I 

s feRn “I®£4- ?i=^«i-Rc0 

c^i '« ®l?f 

R'fC^ Rci^t? '6 9C® I 

’5f?5®i Ra ®?tr®i:^ 

^C® 9.C5ri| I 

C*l, 

’srrftj?-®! ®ir’i^f'6 

iir^f m] fan i ^i'??itnT®i '>{'«[ m 

f?(^a ^an i 

'sffRifR'«i®j^aii 

R, 5rf:^ 3f^^=f #“f 
Raa*i nn ata c% ^ta 5 JI ^lacaa 
RRata ®tc-f ^^{5 ®a>% ^sTfR ^aara 
'?(^fa ^ai 5pa 1 

tR^tna ftnat apftvf ?ia«i 

ajas^tna t^fa liia'tf’In®] liia^ 9ia*l-apa ^pat^ 
fa?tcaa «i?r®a «rata ^taa 1 ^l5n-»ttR® 
^tat®^ 9ia*i-«piaa faKaf 
sT'MSftsi ^a* fff ^a^ nt nfa5t»iai 

afcaa a^Ni 1 ,al8“t ®tt*fa cnta*r^f®n 
'siaiR® at^rata ^taFrai waa ^*taapa aN 
aia Vila's ^^fara aR cara aia«i arar® ¥aata 
Raa;ai vna? ^ta ’aFta*t jp^a catam apta ca, 



>a<»8 ] 




'S81 


■-^T^ftf'S ^c?i| 

c?*r c«ift^ si5^*i -fiitsiTft^ ?[t^s?tc=? 

C^t«l-^?riiwf% spc^ I ^151 

y!i5F^i csit^ 4^ cnc^i I 
'aisitlfru mS' ^S*'S“ 5j[c#t jffg i 

1^8®^ f*ic?f si9f^i ^rt^il 

<fI^(N 51^*1 -aii^si I 

'sN 5fC^ «lt^ '« 

^^!1 55 ! 

siw 5t<, w 9 

^fi}| c?(<j«| fU^tisf ’IC'SF ^(“1^ ^.^-rii i 

c5j<fiH 5t«f nci{ 

51 'S|t?lt% >ft5tC5T ^5‘1 .?1^s <551 »5 I 
SIC?'il^ 5f’«ft9 TI5*I 5KCti 5C< C5, 


C5rt9t?-^t^l cTC?) ^5^ ^fc?! 

5f^5t9 5t“ ^Ci 

fnc^ri^ ^5^ 5^^5t9 '4*1(6 i 

^5^ CWt5l5-®l'&t9 m 

CWC-15 'rR«|-f^»!5'Q ! 

^k5tc*( uqI 5i?5!'5 ’lf5^f^''s- 

9CK¥ I 5*'^»iT5 J5®ff45f 

'« c'fr"r 6i5'CT5 55 ’«5f4 

(.<'1?:^ <55*1 yjt,^|*1-a iil<^ nf955'C‘=f9 

CM'^ 5|5t5 ^FC^l mm 
^Ivstc^fl ’i|k-?1 »1(5 ?C5 I ■'®«<fr*i 

*(«^51 «» '51^1 =15*! 55'*l ^‘^’1 

CVtc?F 55, «5*1 41tifr5<5' C^l5t'5- 

^1^15 «iMNl C5 •®<^1 *il55» 

^»|5 «!«K f5^t5 
WC5, C^ f55C5 (5^ I 


f%55-'’Tt^5 5T9n 

Sl>Rt^5r^ 


f'lS'lMCH'Jl 5t??5l ^jji^arl •Sir^'oh-5'C59 
JlCHf ilt5l55“‘»i 5?iS 55(9 I 5i5l 

f<5(5f6^l, ^11^16^11 ^5s -flnJini ¥(5C^iI, 
^t(55 ‘ilt >f»lt5ti:i15 

f55?;9 I 

(t.-«J- 5^'-!l '-Ot m ^1".| ®ffS^ 
f|f( ii1 1 '®ff5'®t55'C5< *li:'H 4^5 f55C5 

f^9 5mi C>15 «lS>i1C9^ 

^t?n 6^C«s! I i)'l9l iJC^I 55 5(^6--^, 

^<^t9 5t5J, "It^ 'Q 'S^ 5^5 I ®tC55 C59I 
’9tC5, ■-5<«Ii L^H C-lf^n il1 I 

«lt9 'Stal JTSl'rt'^9 Clf^4^f'S'9f^ ^h^\ Sri'S 
6*115 1 9-?^ 51^^ 


5(4^ I m 5jf*^5=5 JW »lfC55f C6lC55 
'S ^IC’I^I sr5lC55 5115151 f4l«-f I 
^i-^vfi ’fl^^-j-5' c^, C^^CSlt >1]^ 

(Jlick C5"t 51^1 I ^15*5 

515J 5t5»5 5nfs^C«151, 55 ®l4*t 'Q '9% (?1 

-£ff%^1, e C5\f^5f^1 C9f5ni55, 91 

5^919 «flHf f5¥t^«1 5jf%5?j ^f^ij-sj, 
'ill C5, ill -It9l55 -Sflf^l^*! <1 'SiWl'® 
(51*119155 ftc!5 <515 '91, 9f*f nf95tC95 

9151 «f51 «t*15t^1, C^5 919^ 9ll ^t51 
'®tE*f5 mu f|9tl9 sr5«t 
^51* 9115 I (991191 ill f55}l5 'SI^'l9 51 



v&8i> 






’^r'stc^? ‘■^1 

f^ff% -£r^i-t c’fc^icw I 
^cru »fi>T*i 'ii5KK ®fX?f C^t^l 

cf c^i:?! c*i\^C'^i c^rc-r 

'I'fta I t>rc"f ^r*!i 

'H^f ! »ll«(T'e 

Jisifcsf-si =Tt^(:?i 

t^a ^1 I 

^Ifcvfif f?f fil, <5r^I1 

«[f^Mi C*IC^ ^M-iiH 

^c?i| 5filScw:^ I »(i:«fT ^|N1 

c^fc« f^, “^ttri 
^Ni c^c^r i 

C»C^ r.trC'i^'T C>f, C^C'^CSJC^CW^ 
C^pr-i c»r^i <1 

'Sltc^ fl>" ■•<1 ^1 Pf ^f&«, C^ 

C^M ^1 I c'rnfBtn 

'« <:i?tt^ti>f^ ^?>if'i:^ b«ii ^t'si ■■'■tj'T< 
f^«1 ''ll I 

V*,^ C^rtHl wi, C-ifHff 'itCVfU 

I 

f?l^|-C»i <tt(1 

I ^s't 3i i-j 

'2r^f^'«ffi^?F fin(5[«i ^51 ^‘fe^ I 

« c^?Ti? c<?t5» «n 


I 'ills 

^<)''|5f8 f^f ® »lt3f I 

ii 

i(r®, ci^z^i^sinr?? fnirs] b"®-Fhw 
c^fii c^c3f 'srm ^im^\ ^cS 
■^pn >ii^ C^WC»(a 'Slot's! 

?h nc®—I V'ii^Si 

b'BT-BhT® “ffta '^tft fbS* ’«1TC^ ■•^1, 

i(H« c'siit^ ^rf)- vffn if! I 

»ICtfJ r^’iC^ Hf^'l >l'5C«ff8 

fiT;^tf%ia t5i^ ?vF ^tia*i I ■'«c<j 

'il^ 'il^is 'il^«, 

'ill ^‘(’aits f^5ic^ cqtc^^ ’stciffnr^r 

'i|^' ■«{(«« 'ill' 

f^’19, «ir*?it*f^ w 

aic^ii'Wr f^5S(Kei1 f-ii:^-! U ■<! 

®^fW'S ChI I ■'Sf^^tC^C’f '« C<^i*I- 

':®CVr (f|3i:<< 'S^pfes ?>!l I 'il^l 

f*l^*l c^c^csic^it C^CSi '^fllrt^l ^It? ill I 
c^i:^ts(aj>f3 >rcT 

<p'9C^>l ^|S CW fi|W( 

'Stc^f bfic^il, '«■?'« C<!!>s(f^ il'^a f^fllT I 
fTi!*l '«}tb!jje| vpsfl-^Mrtl ’fi|’3irs 

^ ^fC3 I ^fill 

c'l'c^CH'^ c^HiS(:=f ot 

^1 fiCCSfltr?! 'q^fC'A'Q C=?^ CT^fit, ^1“ 

j'C'i ^irsi'iti '5if® b^^'stc^'« %| «i 

cS? *\\% I «(l<til CfJ^CHml 

^1 C*!C«f, Cbl? C“!i:^ 

'Sftb^*! C'fC’T '« "SfSJfI «lf«(^H"l 

^h '®it^ii'c*i^ cftii c^'i^ cw?i 

^1 'sti^ ^1 f%^t^J*l ^1 m 
f^wl Cbll iPW^f f 



v3l»' 




's c5t^, st^i 

* 

iB *lf^, 

C?t^' S|tl C?t^—C4fe 

5ti? « ^t^iff^^' <sfT^5f mw-n 

’«lt«4 Cf1^’ I 'itt >1^«1 ^C^r’S ’Ti*IC^ CM^ 

I ■^f’fr'S (.N, 

B nf^sif'l ^ f6«i Wi 

,,Pfh«ir <1 ■«l^ '8ft^fC^ ^t*l $![ ! 
■sqKr^ csgtq’ « ‘«rei Jif?^' 

51^3Tt^ « 

’f'®* ^i>4 di^rc^ t>n f.’T, 

ftwij ^fffvs-S fvc'® 5!f I 

s^^sjjyf ^1 vrl^i ^r® ! 

5!'5iJK 

>1<C5C^ r.-<S|l JICH ?!J I V*i| ^\^f^\<^ 

%‘f ■9lMjf<?P I CM r-!5?lM 
'« CM CbIIM '^t’^r MfC'-? <1 

fi«Ft « «rMtM I 

^ 'fl^* W '& 

^f®f ^CM, -irllfilMf 'S 
^tCM(TM ‘5<fec^'M I «(to «fC®T^ 
CM W ’f«tMJ‘'®1 (Potentialities) 

tliM^ ^fi«—C>lHf^^ ^t« 

MiifU ncM «rMtH w I %< fM¥tc“r 

>TtoT Mtn-MtCMM «1MCIM MCMT 
I c£(tw4' nt^> 


‘'J< fMM''tt»l'fl fwc*^ bW I J5^f5 

C^C^ . f»?C«1 ^tqntsil '^MllMlifTO 

(.MC^ f«C^ Ml I C^MI^ CfC^- 

CMCMM ?!'* CM^C^ cnc^ «1 CWt®( 

«ifc’f I Mff? i)s «it>ir?-. •ficii"‘f 

^hsf Ml «II^M -ImIcM mi «[fM>'Cs1, "SM 

SMCMM >Tr?lCMJ 'stCffM 4tfbCM MNI ?C^1 

Ml ! f^C<F M ^fCb^lC'? 

CMCM-' M«1l MlM, CMC^ 

Mt"? *^5^1, MCMM fJff CMC4 m MIM 

Cm\m 1’'®}, 5^MCM Meil MiM >rKf-<!»1 I 

CMf"l®Mi|TMto Sll^, ^ai^fs, MtM 

-IMlCMM MS'.'Sf^ a '£lt?Ff'®M‘ =5JM>I 

»fCM bC?i, vifM Ml ■sirM*! TmC^Im n 

« MCMM ’J'iMTiiltM 

2f^h 'MN I -ilf! MM « btoflM MfilS 

CbCM CM*1I I '®|M iffPs-'Sjfs Mf^a ’(‘■Il’ySM 

il'f I ’3l^'tf<4 C'^Vf^‘1 « ®1M- 

'fifC^M 2f^f8C*P Mf^r C>'M, 'i{^W 

C^ '^MCM'M MM’Sl'^f^Cf MMtMfM 4MC'i 

MC-^l fM-Jfh M>M1 MfMl 'iIMM toi»!Cgi( 5fC!| 

> 

fMC^fMC-t Mf^r^s, b^C^' -^r. CM^ll 

CMtM MS'CM Ml I JfMll'SIfM MlfiMlf® 
CMCM bfll '®tM nC^ f1^M bj Ml I 'iTM MfCM 
MM CM, sfM MCMJ Mjf^CTM ^Ift-I Mlfe Ml, 
'£l1“t**t ifM >[MfC^M H’tSICMM 

tot^ «>;M Ml I * 

SfMl?!^ 6 “if^ <s v£i'<« 

ntoC“fM MCMJ bf^JS ^ticM 

«l«rM CM^—fMCM MCMT 

M sC^» ■'«ttCW, «CM ftM'M 
<fM1 MfM Ml I siWM srCMM MtMto iMMSfiJ Ml 
CMf5t fgf «tCM C>T ^CM'S M^C«M 

m cmI I 

toM MCM m\ CM, ^ CW B 





«5lSf 'S 


f«f% p ?r«F^ *i^sn 

'trc^ I «ijr^i?c*f, 'sf?:^ ■‘^f*!) 

'G 5^, sit^lf’T^ 

(.iJM'Sf^ '^l^^^vSTisi c’^fc^ a?! 

^iic® ;, «l’^K >liHfJ|^ ’^iifnl'^'s 

I f^'sl- 

mi*A '■?ll ®tc»t'^ 

6 «irs®®| C9fC<f ?{U “^fC^if, 

■i.^A-i' s|Sf'?l I fT'StNt ®1 

c<^-^ ^*1^ Um >iU1^(T ^?ic® ’itcsjif ^11 
*lHf»i*f cam 

c‘tC"iI ’^f'fecq ’ic^T^ c^, ^tc^ra 
f&f<f'^’!i faafa ®fc^ ^jT^n 

<\ c^l‘ I ‘ill ’ta catc’f 

ca ’ifaiiH ^=n® fca, -si 
a>ai >)«a ^iii -aiHla >ia caima 
fbf^^^i ca»|if ^1^*1, c^sMfii G aja- 
>irc*i^'f! ^«at* fbf^'^JiN cbca cat^T* 
4HaH:*i9-i6i^ >ia R caia: i -si?! aac^i 
cl cam fwc^ia cb'lta cica cac'®’lica, 
ca^ aac>f '®1 iiac-s Jitcna la sim cicn 
ata I 

fiwa ^t®rfa^ »ffe g 
^R ia faata «itc»!t5=ii a^ai \ ‘flc^a 
acaj ca>1ii wt '^; caai--sitca? 

m^c® 'ata-ata «rf^ i af^ia Ri^a acaj 

-51 t5 mNtcal c?ii ata i ‘aI 

aj-fat^ ai ai aca cnm 
f-i^ facwc=? 'aia^'la '9 faafasi'a am aria i 
-ill aitat« ata a fa ‘srasf^stia aim ^-ma 
«fa^fa aa ci^i? cat* ai liiarni atari® 
rsa arai atatfa^ fi?ai Rf^ia* 

fafaia Ri® am caaa—araia^ m«ii®, 


[ iia a^, 3imji 

famta fai®, a^t^ja ®rm ^pai® ai ^laa 
mafca I c®afa atia farf ciarm ai »t^ia 

ca'eai, ?Ff®ara aw mil cai^ afa ^«in, 

« 

wtmfa cbfa cat^i^i—>51 a^a 
'wfam® a|®fa ^lara i wiaarfe 

at'otfaa f%af| f"r®a i^^aaa^Ffa am 
aca^ aai «fa^ta feniaf% wfrsffaar 
f^ai~-£ff f® ataa Ri^ia' cm fa i 
®Tia» ar®wasta Rpai 

Rfia fac® fi I nfaiama afai alai « 
srwfa faac® '®fci afar a^ca i 

ali^a ^imi crfca cafaiar s?cl afa 
'9 ^ir? aia I viil 'wf^a'aia m ^fFcrufa ara ivs 
4aa| caca ai i ffw c4la R'»a -sima ’iC's 
cam ca 'wra aqrasiaa itc^? ^cala ai i 
;,^ara ca^ ca^ cal 4am 'sla 
wfa jqmta ai i 

a^^a aaa aaw f-i^sa aa 

fi^l ( Reflex action ) <«il ala I 
sfcaa f^faa m^l, Wia caaal, #>j«-m*rfa, 
aranf4 siga wr®lfa4 ’if®, ®jm, 

ifca fa^ ^it’rm ni ifaia ca'eai—l^jffa 

jjal <51 tia’caa waxistR"'® f4ai i f4i 
«fff® Riwma ^^aiaa alai '« w 
«if®s5^®ta laj^a ^ata <2tf®a'la-*f% 
crra fa i Rfw R’914 ^a®i ai awtar®i 
Riaif, ate® m faml ^a^?!atia a^ja 
Reflex Ri<r fai® ntia i 

it'sata niw *ri«r R«a ntwacsa wtwtfaw 
faafs® a-f® =^4 ^ai ®ta c'*fa ^ 
sm®imi f4W C4ta f-f9i4 aNata mat 
aff afi®jm 4ar® a^rfiai ara, ®tm^ 
4154 Real af'«ata ma ®fa a^i'-sytma 
can «rHff 'sftm i ifia ®i «f®rtt>r ftfta 
c®afa ftia faR^ wa Rm4 cm® 



vSI *> 


fwtpi ^isi 'sl fi^lc^s c’iC'i wi I 


«rtn I '«it^t^ 

f^c? ’Ft?t^f^ir ^ij 

’Pai I fifflft'fl fiffs «(h^'e 

5111 

’3c^ '«r^j’« 'srf^5 '<1 

til's?! Ji^if ii5|S!.vff?r a!:«r nN 
C^» C'8l«11 “l^ ?? '«l?55|‘‘s 

c»'*!fl cn I «t?[ ^fw 'Sl^apfr! 
afca '« -1^^ '« m 

^tfcej «ll!i^t<!^ 5C!( 

'QC^ I ’sfcq? y]m c^rw ''®ta 

'^rs'« ^Ifir I ’Slti(3 

^(f? C^f*l f^v&rsi ■st^ tilts si -iftcs SCJ| 
« ■'^k ^ cscis srs, "5CS 'ss xsts 

ftll>f#t I 

“^tssfcs H«r! ®f-i| 'S 

'Atc^F ^t?S 4Siei S|t;^ 

■2f^ 'S --stS 3^ts '2tfs fsc^’s I fsc^ 

«itws ntsts ^t“its sissi scs ■'Q sfis, 
«ftsts c«rr's '«itnf% '^cs i ^ts ^«^»itr'es 
S^S (?t «ifsts sistcst’t « 

nt3r nfcs, fe'^'^st'* 

sf*ifs SI—ss\ fe^nt'^is^f ^ts ^f-esN 

f?>ftcs b-tfsJCS CSC^ ’ftCSF i '»r'-'fB 

'Sl^aj cnc^ ^ts -Blasts ^I’F®! C^f^tl SfS SI I 
f^'sa sftsF si ^fbsc'fs ^sihpql 

^csss c^m ^ts «rf5S‘i fssai*] spts i c>t 
csss—^ft'ssi SI f^t|{B, -'®i 
ststsi^: Th5i^s« scfe I ^tsts cs sfesi 
c?F-fTftss', csss—cssts S'tscs sit^rctittss 
§n!^s f'«si si ?t:^-*it^s cbt^ *it«si 
«i?t^rfs I fsss ^iFc^t^ts 'q 

csts '•It^ls stsfs^ ^CS? 5?ts*l SCSI'S 

nfs*rti:s i cs ^tc«f is’itt «itci, 


CS SftCi^S'W ‘Sffe CStJS! 5S, Al cscs^ 
fsfs sfsi ss sscs w *;s si i 'jis^^ts, 
r^s^lts PffSS Sftbsncs^ scsfe. fsS^A JFCS 1 
f-l'SS ^tCS^ff'Sf^ C=FtS cs^ts C’FC^if Reflex- 
'ilS ^'JlSfS 'SfSSl^S^ttS ^ts '8ltbS«l tsssis 
^CS I st?1 S1 'OCSS SC*I '5tCS?F sss 
f-rs 'Bistsjstss «Fcs cTW I >5^ 

BfiCSM^rsi ^?S*C^?1 C5CS CS^ s&ls I 

cs\s c-:-rcs stsi sw^tss^ 

s'cs I ’BfNis «rrcss?s{^ ♦ts'^css sc«r 
i?C’{ ^lS’9 fsqf^ S^rrs 'SflS I vA^fsiC^ 
fSS3|*! ^si I fi|^S ^l^tfs¥ fsj^s^l 
'iis^ csf*l« stsi SS'SfS S’t S^CS I 

«fffs 'ill 'Bitcsn^fsic^ Pisais s-'ssts 
mw s^s-cs^ ’ifsstc‘1 srt^tfs^ 

fscnc^s I c’W— skis sftsf s^tt? ^r<?i 
S'SC^l nhsrs CbCS ’tlc^ 9^1 cn cs% 
isffssti^'s^', ’^1 ^Twi st^ksil f?s ?Fsr» js i 
«(!sts sicn At®! sfsc?i’tk'^ cs =^fssi 
^V< si, At'9 St?kS3^ Wl^V'fiS ! ■ilt“‘ 
^l^lfs^ ^T% fi'^cs*' fisksi sis si, stsfs'! 
cbirs '-^is nfsst'i's st^ksi sis s! i 
ACS 'Ji^ s^i^s ■sfcsf’t s*sc's 

f-i5F1 '« ®kss ^tnt'^S I ®ts ifSiC^F 
st^tsf^csi ijfsrs st^ksTl fsfss 'sjii'^rs 
f% Aks 5 ?I:a ^CS, ~i\ f^s’ ^S) Sts I si 

lAjtf^ srsi 

C>*fS1 Sts 1 SI St^C?l All 5TS 
«ST '« ®ts ^Fk^w ^tntcsi Sts S1 ! 

«(tsfs SI ^scss f^s s^its^cf. 
^fsi ^l^^sks f^S3M SFS1 'Sts I At| 
^CWCSSS fsscs ’kb^ST fssts «ksi* 
a?5?ts^i 'sik^ 1 csss—skgts ststss^s csr«ii 
'« ststs f^fsts c»it^ *fsi 





« filWIif 


’f^s ^ac«i ^fcT '-ill wi 

fi-® c«rci5fi mz't 5tk*i ^trf 
c^t^rcifi >ni cs, -titi '«»f?r^ 

C^v\i i HI fi,i?\ -Sfr^r^ r»f?|i^l fsiH C’fsil 

i?i 1 'iil«rc< c*^t« ^1 

3^-h-s c^r^s 9f|-j^ I 

f^sir® bi^cf! 74:is fjitJisii ^t'«’!ft?f 
n'Ti vzi I f"W f*f9? 

nc«f^ 5ii I 'Sir?! 'sif^ir^^sil 

C5lt^ C5n C<?^ I 

'srt^ «iftw, ^1 

»(f^t^T JpC? I TN C>T 

Wt? 5J 5|1 I 

f^5t?l"t%« f*!^^ ■'Sf^lt^l’aif »!f^| m 

C^Kl c^ ‘'fl^?Ft«f 

^iic^l’ ^f1 ’qfeni CSJfSf 
6t? I '-5^1 

f^«a H^til I SOT fif'-^l^l '6 

f![ I ’fii 


[ 'i^•\ 4 ’f'.'IT! 

c^f'T c^C3i Vi ; 

Olt^Cf ^fii! ZW6 ^t?*l ^^1 

Sltx^a ^FtllE 

^tcw *11 *lt?l1 I 

r.»ir¥ c*ini5?( *(^*( »iti5®fi ?wi c’^* ^^''f 

c*! ^1 5jc^1 

5(1 *(t^1 C5('« 5(1 I ‘^t^ ’tWi 

'Sfrsrf C'SfR 5it5l1%!p C1lti:’19 I 

C^5iH fi|'5 5(t5llf5i^tci 
C*!WN—^®1 ^1 Intuition-iii^ ’1t?tC^T« 
C’®5|f5( ^:?1 i f*l«XT*'i1 lill ’^^1 ' 

(splH (sj-fH* ^1 ’itc’t) 

Csit^ ^1 C^51 '«t«1 ^1. ^1 

ntc^ 5|1 I C¥t5( C^t^ C^C<3 ^ 

I C’pI^ c^t^ ■■3t®l^tc^ 

f% 5(1, 5(1 ^^t5(C’P c# «t«i^tC’T— 

usi? ’?®1 ’^’5' I 

m'S ^f^i« ^’f^'8 

H1 ''^«f5i'9 ^1^1 V I 

5(tC5?l 

5T5^ 55( 5(1 I 





c^ ^1 c^i(, f%5f--r’ ?wrir9'« c«i^ ?wi *i1^5i 

5{fs;a ^sf?*! *Fca i 

?r¥i ai cas^r cvfqgsi sjta. 

^ c^f, ^ta C¥^ f*T9fttacfea 

fsntsT a^ca I ^rtatvi 'flsia f%, 

<fla 5itf% caf^raH.’f '®*1'6 i 
ca^tial (St 9*1 ^1 c^t¥ 5T1 ca?sT, ^al -spsjtJr 
ca «rtat»i «’atc’^ia 

aca I '^tata 5»\f% 

fa^tcatfea (a^ *|a| 

cartan^ii ?:a ^ck«i i ate?! ^^at| 

sfa^pta -iftcaa ^na af«ara «?f^f^ai 

’^vjT aaitc^ 3?^ 

laa^ ^al faaafe^ma a^a cantata a’lwa 
fa^^ atf^a fawt^c=9 facaf’T a^caa i yo'caa 
acar %fia i 5}“s *tcarai 

aia aca ^a’lfcaa ^rrir artt^ra >!”^4 sra^ai 
ca fa^ atatf, ca aa ^*it 

^ta ^tjaa faait^ sf?*! 

asar^ a»it 5f i 

-al faaa c^W ala' aca ’sajtsaaita '« 
*f<t?af5ata na «at aa^a fa«Nl ^tcaa 'svi 
at^ta ^cat^ 4^ awraa m 'srlaiatfl atra 
«r^ta aFiama i 'iia ^ '»rtm faaia ^aa^ 
'saiaa^ tot® aa fa 

valfiratcia «nf aaar f^ca asttiat'^a 
ff I ^an ttai famaw, '^tiaa 


a’a^ faaca’a' i atf^pa ’jjs'atl joa?, 

asnaflS caca faara ca • aaa 
a^aaafa afaaFsiaira^ aiaata asai.frar? ^a< 
acaania ¥ia ca aa faait^ ^#1^ acacf, 
^ faca1c§ <ii^ aa fa®t^ai aa<a 
a^rati^a i fawta^ai arac^a faattafe at'eai 
'atc’Sfia '5?‘f«aa i alai faatraf? 

aia 'stcaa ^ta, atai ala ai •'St^v^a 
^aata •f's^pai <4af 9l5^ta ^ta ca^ i ’jat’^a 
jptPr, ^a.f’T '« aata c^pla a^raa 

a^Tt^la cattaa m\^ ^ta*i laatra^ 

at'sai I atai •jaa'fa a^ra ai, ^tiaa ^aata 
alai ?aafa a^ca, 'sltwa aw ’’I 

^raiatff ^fw^-e ca»!i caai ala i 
cs9 aa fawiri? ^^arfa ^aa caa^i, 
cawaa ^aa« c'saa^ ■src^i(«?r f ^ca ^tcua 
a^i# at^T-«raM nl'«a! -asar 

caai ca^f, a^ta^la faatrafe caca f^«a 
cawa '€'^a 9 ,a ^a.-aa^ aaiaana ’^:a| 
ai8la fiiaa 9 a ala 1 ^iraa araaata 
jpta '®rfa vaa'I ’afs wa*3f '■aai ^wllB^* 
arat^ ca, faaca^ ai-eaia ^l^aatararar 
catat^‘1 ^a«a^ra ?traa afaaH'e car? ala 1 
Praira^ ateai a?B aara a^ caiaia^ataa 
■»ft“!fl« iTa ala 1 fa^sia^ai ■^raca' 
aiacisa, «raF® ^iw ca aaca^' aaata 
aai a^ai cat?? ai c??a, <i!a a^ca' ^a^rtfta 
naaH: 9ta| 1 .sea ntl’t ^aai 

faata at'sai faatna^ at'«ala a^ m apf^ 


ttrsi % f^5tm ^la I f tai %*h , ??titar aa 1 -i! aal a'^^ f¥l ft asia 





!|c*t I w 

* 

'5tc*f ^Pi I «tC«f viifl JfCif J^.till 

511 

I 1%’ttr^:^ c^i't^t^i «ttE'*r’ 

«ft«fi (TO, 

f^f <iic?? cs^stJi W3R '5ff%c^ll 

’nifji 5it»)t?i*i sfw 

5iru I 

*ic«fj 9itc^ sitsri 

’trtc’iir f^«f«i (£1^5. =^tC5f 

•iftC^F PI'S? 9t11« '®?!I I (ij| VfJtfSfg 

*ir5iT 5f? ^rrt*?' 

I Jit^slS C5i\f^5f ’itftsf 

v«if 

5Flt*Tt?1 C?W TO I 

c^, '£icw?f (£)^?F'str< 

■fTtoTt? TSfirn, ^Ptsitf 

bft-i'©^ c^ 'Kjtrf fSfTOr^ c^f'r^tw 
5f5FPi n^tt^fii *[i<(T I 

«itt?i c^, cif’M^ 

'sj^tW 5pjf^t?f f?|-fff 

a 

^«.*1TO?I ’psj'Sl ?1 TOPI'S'il?l^tfTOft5f’n- 

C*('T51 ^ 

c*<ic^ ^afPi '®tii 

(<*11:^ 51!^ I m 5F91 ft?N c>!, if»t!fr»T 

^5nr« c^ ?cpi liife 

TO» 'Si ^nf*ri 


^cs I ^ *t%ti5p *fTft«fsi9i?i ?rt*{ fn%i» 
■£!’?>fpi ^ gcsrs 1 (fl? ^*1 t’GEPf's 

c^ c^t^ ^TO% fn 

ftf»Tt^(iW9}-<ii?r ’iftc^ c«f\pff 

■5[Pf5I ^ I 

Sjt5^ ? 55^3 ^t5*| (il¥ 

35p*f si^ I sit^ll. ^t3n C«ltC5F ^*l*ft*1 
5itc¥ I ^^^^ *(i:5r fpfTO^ 

^Jicpi mm f5pf^i Jitt^pi i^'esi ?rt3—<4 
si<rtwt3 5?^;«ft%3 mn i ^c^rc’P 

^IJPls?, f^I^ttCilfe CtZ^ ?,«r|5 C3«f PI?13T I 
(ill 5p«tt3 5icp!in|5r, f>(^tral 5il 

circn ^ ?C5f c^i ?5 

ilNl ! 

TOt3 «?^5T5F. SJSR'g'^ra^ll 
5icprc5*r, mw 

<131, 31jt5 l&jf 5§rf^Cf 'Bft^si ((iStr:)! 

(11^^ c"ii:7 cm (* 1^535 c>C t¥i It^fi —cm 
^1^1 w I csyfsr pi? 'a?t:«it5iit3 
c^N ’F’itti ^'gawt^Jf ^n C’^i'^f 

^tcisf3 c^Pit? jfjf? i?cp! ^^Jintsr 
(iispjg pi:<,?pt?r fent? 1 

(ill nmntii wz^ sisitPr^ c^i, 

c¥t=i c*Mi p, 

'»i«n»i TOts I 

(Hi tl?cf ^ti's nc^Jtni ^53 

cspai TO's ^^1 f%i ^ 

<rf9T[tu *tf^t*i im ♦ftw ff ^ii, 
c^t<*i^'s'fv| pfpii ?tir 3fi I ' 
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%«. anfW'>iH w%i (?i5tCT 


C^t? I Ptf^vn ^f%il «pf«*l '9^ 

cprr^JT^^fji 3(11, ’(t«ftf*if 
«rataf5r« -ff^ ntjsf f 

% 

fs!si'i c5(t 1 ^tr^-ftfif (;**rc5(f 

ctr^*! c^ ^t?(t*t 

'iftc^, sic«(T 1 

ar*ff-iCR *\%rm ^t^rr? mw A 

■5f<K ’Tfsitti, '«tf¥n, c^ft^t^int^, 

c^tcfe^i «m 'Sfcw 

’f® JT',«flf5 *ltfsf ’t’«r«?! 

^ftsf ( 

f4(i c‘f-t>f^c^''S f^<ii«vb'rf^« 

m •^s i c<fc-( 

cmKi c>i '«(ar?tf§K 

»(tf%;( 5(s^u -sjtcn w 

'5('5Tl'<Ti “ife «r«|»( 

f»fC!i%»i=r, '^t^t 4x«rfe*ii( 

I 

*f1iwt*fR5F ’Fta«rt3(i 

c*!rr^'«r|^ nfs*(t*i 
wi nm 

c>T^ c«i^f ^^tcla >*tf%' 

?p(?( «f^fi ®fcf QBh w^rt^rcJisd 

* . «f«R f5«ri«i 

. m ,n-BtffN c-17 m I 


I 

isai 3TtC*( 

sfsfjf ^tw l^5T«^“^:^3r 

®fr^st*( ¥(-'3? 

••piii« -9\\m I 
3Tt^r«^ ^fC«1 C’T 

^^nt?cs(3 ^mr^fi ^tfn^ 

CJT^jftfl 'Sif? C5(^ I *(tf¥^ 

tf«s(i:«fj^ ^*ii5 vsl »(Km 

I «(ta‘« ^^{Sa 

wg«(=*fai nfa^aara acirt^ i 
^r«« b't^ ^catii «i^t^ 

C^fC**! I 

bj)*8 >jtC6^ >i>C“[rra^ nNMtifa^ -ffe 

'«it«^tf^af n^catf’f'si (aarsi atac^ i 
ntasrf'ffa^ if^a -(tf«*3[< ^rcatc’ra w 

t 

ntra, «ta ajaasi ¥att w i 

‘ill aaaa >r?i:atf5^ta 

'5^13 at^ 'Q n1^ atf^3( 

Jt-wffvfs? anatf I gf%fi:\5| ^al 

c«fc-f fagT's.’^f^ ^?>^r4¥tfJ *tta»it*rf¥¥ 
faart^a Mk^ra wzw ’rt¥NT¥tW¥ 
f^vpf mc^ I 

*ftaat*rfa¥ t^ailta m ^n^fS as atr« 
naaticf f^iirrn«r'«faafS'S 'pasts' aw cw 
c^ni ata { ‘ill «rt^¥ mi aa *rtaatafl¥ 
f^-st«rai ‘al fa^fafcaa ^zf\ ^tn l«.*ia 
aa I <A m ak*^'nfaa^ aa 
aH ara' f 

?Ttftw n^fasiS'B 



'6*4* 


'S fwN I nuji 


®fin C‘<(C4' ‘4'3i i 

niii«(t'ff^^ ’ftsfc'ij f<i^T'^ 

'■ft^^ffsitil *fT5 Cl>C»f 

5C«ia 'fl«l ^R<}1 

’»{tc^i 

% 

6£fS*l 

fif4 C«!fC*f iiU'i *1tC^ 

ftfif’fR c«fc^« nfc^ I 

^fi?tsff,fse 5?1 «ff^'t? 

«fCJr^ ^'S f*iiaiwf^ 

^CWCl I 

'aJWC’?5, *|f§i-5rPl« f<5T«' 

'ill 


^lirm ’TH^i'l C5}^i c*r? ?r^t« ^ 
^i^ii c^ nfs’jf*! ntr?, ailsr 

'4^ sTfsif^ t^rsf^r^ts '6 

csfffwitsi '■®ts 1 

cn=!ftw 

cjf^ 3f^?i nf^5?Kf<f 

c^Fcara i 

nc'^r 

I f^f'^af^DT? SIC«, ^r« 

?c^, li'N nrii^t*i- 

f^<,n 1^1*1 


f%srt^ C’fM’nsr«^ilK 


(ilCfCl *tt*5t^r £f^f«T6 

C'^fiT «IT^’?|1 I 8 #rcif M 
'®t?l^s sT'<apf^ 'Sirlc^f 

'2)<«(5^ 'ftf« 'H t 

yq| 'Sfflif ■« 

'«(?C'5S 'Sfsrtw fasfwf«tm 
nft’pi 'sri^c^ra '*(i:»fjt *i'i '-^i 

«P»I^1 =(1 i 

^:>»8 ?c«!i— 

“The University shall provide for Post- 
Graduate teaching, study and research 
in the Faculties of Arts and Science.” 
U|T^ . fs(W^ «{«(jfn4’- 

j|'0^ 'A^K sT^-sl^-rr^i, '8 

^*rf«ftf ^s[-®t« wm] » 


'flt nci{ ’iT'Sf 

'sffc^rsf^c^ c^3r ^19 ’rfai c?C“f 
^^1 ?rsii I jfjfa () 

I c<f<rc9i*t, 

’T#t< 5ia<Ft^ flifc«it*f ^c«JT'8 

as?}! 'Si^t «rfsi9!t^^^ 
cw f^’sffa'st^nft^F «rtti 

fatrasf»im «ta <5r5*i 
faaif^rni ff«i i2r^*f?i 

I 

casaf I ascn 

'STfCTil CW ite %*! 
«itrwfir c^ar i f^f^r darfiic»R, 

m] '«1^t«r-ft<?'tir''‘ii*i5f 
Cfar f^^itc^r nt? 





fkfm <erf^ c«rc^ («q¥n*i^ *tt«N 
» 

fk^) 

^c« ntt? I *ft^t «^^|^1l si® f%f^ 

C^ 3Mtf^‘ «(t^g«i ^sTft'51 

«fr«c«ix^^ -sjrs^tw wNf f^. r®. <»r»i*?, 

®f: ^i^i\ ®f: ac®rtsri(K »il<n, 

«i»iTfn<f ®r«f<i¥ii, =st«}ih^ 

^•fTtn^ c?!^, «f<{Ttnf iftr«i*r <955 

^rc^r 

>rc«r *ff^r®T f^ssr^i fw 

arcsrf^tw «fraf^tN® I ®t« 

>>0 aftcfi f^’stf^^f«i?f« n^^tr® 

(«ir^. iii3T-Pr-) r^®ar-^ sc^ii 1 

^®tc^ f^’«fi^'5it«m 'iis! 'iin-f^r. 

f^n^l 'ITW fif i C^T 

>f*iii c«ff5rc®f^ 

¥c«?t«f? m 'fl^'fn. ?Ff->r 
^ji*rtf® f^»i >»>« 
jijj tnsf-tTf. 9r®tci?i 3^1 »i I 

y\n ®t*^5rf«f ntf^® r^«tjr 

>* »W 'TfTO 

>*^t «rc^t3Tf nta '«rf5« «» 

«w ^t¥tf wmis 

fH*l*( I ftW!l ^ f^*l ! 

: ( > > ^That the object of the founder 
beini the promatton at^ diffusion of 


scientific and technical education ^ud 
the cultivation and advancement of 
science, pure and applied, amongst his 
countrymen, by and through indigenous 
agencies, the chairs shall always be 
filled up by Indians, (2) That the 
University shall, out of its own funds, 
earmark and set apart a sum of Rs 2‘5 
lacs and apply the same to and towards 
the construction, on the site given by 
the founder, of permanent and substan¬ 
tial structures for use as lecture rooms, 
laboratories and like purpose,” 

311^ '»fT<l >1® 

fi?»i a '^Jir^iw 6^18 ‘*iff2i®’ 

«tf5 

^n■\^nw 31 r? c^n 

^C'^fC’S R’s|R5)hC55 m 

^£?[H I till 
c^c^f .■srpf® 

f f^%l 51^18 ‘CTfSi’ 

I i|t3^ 

rffJI C«r:5p ‘-IfsJI sf? I 
3Tf^ 3rfir 

^Pi?i«rc3f«i Tsfttsrfn® <r!r i 
•ftPi® c"ifi:=??! ?tJr c'«fc«F 

nfa*fi*i f?«i > w «« 
ujI t^®rst nfa6t»icr« nc^i* 

fwn I <4^ 5Ft«t*! ’rti;»iif ®*t»r 

fk*rt?r PrtNfsinit tnt5f< j^r? 

«K WC5F ^t£I[ 

'ax m ^Ifl u 



«it«r«t ^ 

'®i«t'ftc*!^ c*f"f I '•ft^K af??:^ i ■artst’^ 

«fr«>f?i^r?r >sv^JTrc®i^ c«tfnc®f^ c«fc^ w 

c^ ^^sir fifc^^, ^t!(tr»i^r i f«f% f^'stins n^Hir 

«rff5r-f 5^511 ^cir #x«ic9f c^^ft^r 

9x ^! >f^^tcii^r *\rA^ Of^i cfeT?rfS|W5f i>^, «rHts »Tt3|[^t?t crfc®? 

cn^, a)t ?tr£ s 8 s{^^ I ntiji ’Ttfi c<f^9iJita! i 

>itr?i? s>ii «fc^r*r« ^tw C3x?fiim « 

«i1<[«^t£w ’tfrOT® 5#i ^c^i 

^;^-f I vs ilf? ^-s I 

’sqtc^'fi! 4%? I ®®ltl 

'«i(<jrn^fcn c^^6is|f3i ^£^111 

c^ mhn, «!■< ®rc3t Wf\ nwMf^'sfs c'^U '5r.fjH^ w f^^treNS 

f<cvf^ u)f '6ti£<vrc^a c>r w 

itfs ^fftf^i^f •si‘t<i{ '^£?(r^£?ii? I ^l£’^41r« cntftfl R£^' 

'«ftbil£‘1 3Tt< ^t£^' £^t'*lVt^ I 'IWK- 

*(I'3C«1>} ■'®£?ir^»l ^XST*! "'ll. >19'^t‘ll f^«tX*Ti!! 'Sf'fjtn^ C^ftC’t^tbSf 

8 ^^ar*it’4 t'lh '«(»ah’px‘r4 

>iv<«5 -<Fi>£9t'H I ^J>b8 »rfc«iif 5tnc-: iitb »5, f9,»il£‘? 

S{f'<ltiJ «ft'!’51U *f1^1, fnf^n- 

%ijJt»jfC^cSr f^’^r^'SNn r^®Ei«T f^f%- ^I^s^Hsar ’ft?! 8 ^'•i£Wt'!l 

^«5f I ®rt?’ttfe ^ JiN cMt? I ijnt^5i"ft£^u «f<(rH'i'-ncif 

5iri«l >l||<[f£Sf Mfb-NS -SfllJSibS «HfTl- 

c^^f^Tt^! |s!t!5^fe i nim sst^iBar c^in 

life's ^tw mim 8 ^fcsiwsiN i ’ffnc's^i 

'8fKTtn^-*tC»r ®t: 

»{t£?s« ^tcn ^mm m '■r’frH^F-nir 

f^^r*i8 >f"tf ^£911} n«rt<r^^i, 8 c^rMs! ^z^^ c^t?, 

tpfgjvg sffrx)—'ill 8 c^in i 

•1^ m m ^tZ9\ gt« il^rPtftflt c^tf 

1 W^t% »,8a«-* 

nvfWf^®i 8 '® 9rc^«r‘ft« w«r irt^ 

^1! mZ^^ «C¥ «{t8C^5| «f£fsr I till ^^^tiPfTW 3att«R « 

aftsitc^i^r—fsT. f«. 'ii?<5 *rirt#wi ^tif ^' cst«r 





Ftitjg m% ^1 I 

mn ^«iTH^-fic»i5( cl^c^ar^»^^f 

rf\^ ( !»5»^*-'S49 ) «r*^5f 

c«it? '»r«fjt’i^ c^t^r (>»^*) r 

^tr»i n?ftf iit% 5Jtc’N^ 

3it![9!tw 

?p9ijpt^ f^>^f^<st»inii t m 

l>t^j ¥t35T I !i3^ 'Bfcsfa JfWrni 

n? ^ 5RI ^ I 

«HfTt*r^ cssi^ltf 3Ttf1 ( ), 

wtcsjBfsfN si!:^w«frt? 

5»(:?r?yjTN ’Tfy^ c >-oi) I 

’ffr^-ftcsf Pr^l '«5fc5r^*flir 
STtW 5Ti|5Ftrs? 

c^zw ^<?r 
stm <41 
.fl<ytg ^«frt*f^«*tw ^ifi ?? I 

^4 ?tf®8f-<4if ^t»lt??Jrtn '4? 
*fc*fi cif'em '«i*rrtn=f <4^'. <4^ 

^T\f JT^£r«R^( <4^5. I 

5>5, c^itc® f^>srf5i?itsi!r 

^mzm ^«r!? c*ftftn«sT 
c»i<rtisi >r^9i f^t:«rir =at=T i 

•f?t«ff?«i, Ri^Ttirsr « it®i ’ffNi' 

^91RF 5RC3Jtf^?J| « «lt^?f^l-~<4t # 

^8? <4^ Ffsj^ I S1C511- 

(>s>i«9“^9 ) I 'at<®- 

C^RI 3FH 5?tCSl c«lf*rc®f^ 

W 5t53^ V( ‘4’R^ 'Ttc^ fi'Slf-R ^W8f 
Rs^sr 4?pf5 to i 

^ ^ 

’TO <4^ TO %v iH 

®t: f^. wtw i 


%fl«ff^'5n « silflfwi 

c«tc® ’ftr^- 

cm 6t^fi I ’rtCT 

wi <4^^ 41 f^^rt’i'-it «f*<i*t 
<8f«fjt»(?p ffrqsr • ®|S f^. 3P?5 4'!!' 
JftCfl «f4JtnRf 4JT 4^ 

nc*f I ^S)>a 4tf^f^'®l 

■«i4Ttn^ I 

JTtc@i 3T5|£f4[5( f^nt- 

'sc^ c^r ’Tiic^ «tt^5r ^f^sTO « 

<45fiB fs.’ftt^r 

ft®l I 4^t§ ■'sf'sa 

f4«tcn ’t1%nfn'4 I 
Cilto <41 5t'3^ yfi'-i'- 

4^ f^^StC’fa C'fOTO 

<4^1 c^. <4. I 

f^wfa <sT*:‘i 'fcan i 

<fc^?f‘lt’f{4 

’rr^=R‘fT«rfc<if®'? 
nf45tf?iii ?:’* <4l 

4fsfsf <Br«(j?p c?j|b-?r I <|f^<sri nq ♦tfii-' 

»rwtsr ^|5 aff*f^. n y\]m i 

|f<'5iN Wt*r¥-*f«T ^»8» <4?!% 

<43! i%. BTt^tfaf <4^ I 

f^'stC’T ^•fi’^r- ®t: 

^<*g^3r!i I 
5!ta 

t^wtafTOWC’IW atf^^ ^1 

m\m ^(t*« -tt'*ti*^Nt?r m 

m mm I 







s>hk c^ltC^b fT5?i*( 

^tcsi ^IS iit-f’f l^^l 

« ’tr5>!*fl-c:5faf vfcf szi i ^t; csi^sit*f 
>58b >fk®1 

M ^s«" 3Ttw?[ 
^>^1 Pi’5ir?!!^'.s J|t«ffSf sp?;1 ^^tTSr- 

I '»!’f^ ®t; %ai?j 

«iii ciifes fvfw=*r *111® 

'S^'. ^^8:3 m;zm 

*fTPT ®f: p[*ft^^ 

c¥car5J ^f^sf’sa =?1n5T i 

'^it^i, ,®t: 

^’TtWSf (Biochemistry) 

'-s^N ®r: =^i:5?t*f f^caf^ « 

^tsrc^ iftfn^ f&pF^.jftf^'si 

''f‘zm I 

>Tf?r ’frPi^ '6 jtN 

c’-ik’fs ?f!TC¥ c^m ¥Cir f^sstn 
C’fiisr fC5f^8i, c^^T^ 

^z*\zm '« 

=^f5tn fifillssy uf? 'iw^ ®t; «fi «r'f^ 

Wfsr I iiti ^»%=t c«fc^ 

^:)'3*i >|t9! v(<^ wi^z^ -iit^ 'Bi«(jt*fsTt? 

>\nm csj^sf 

*f; ^t<i '®ft6t^ 


ifsc^ rWf^'sit'?^C5« f Pi ’!t♦tci^^l 

*ii\n *ff|jiM m< sr^t^i \ 

’i'N 'sit^r^rn 

f^5ft?j z^is! ^k«( C^^Z^ 5tsi pi, 
C5t5fe«isr ^65 aft5T!r*ri-c^iffrn-« ate? 

I ^z^im caft?tn?c!i^ >r*i^ 

^ttara r^Pi «iiitn¥?i:*f 'Sf?*i ?cifie«isr, 
'«feJlC4t toa r<^t51-if^51kil ^5I9»Tt«fti5*l 
5ft^5i‘tt?i ’yfap?! rae^iffie^isf uq«r^ ^'^tene 

Ptfss 

R«ftar are^I^lta =5?sit*( w f^’?t 1 

^tac^a fa’stfa^kia5|:^C9a simj 
fa’sfra'sfeia ?ta f^t=r wn? 
C5|^acat^*i i 

3Tte»t ?»i?tiil fatfa^Ntia ^sTt^'^i^i 
?T: «F5f ^’*rKt=tC*iffWH ; “Calcutta 

among universities has a history and a 
tradition which give it a unique place 

in the academic life of the countiy. 
Some of the basic experiments in the 
more important problems of university 
education were worked originally in 
this university and its achievements 
have been a source of inspiration and 
guidance to other universities in 

the country.” ui?(^ oj^ « f«I 

^ ftsR >it? ’«rt'»r?Pi I 



fBil ■sf-ifs, ftT'^ '^r®rf|-‘''jcft 'fi?' 

c^i^r ^1 r.'^N Mr'Jl c^fk^; ■.^r^ I 

5c^ I' fjfji^cstt'srti:?-?! •trf^ a 

(Seismograph) i!^‘^ll'i'ifC^ ';?w-tcn. ^"-ll 5^ (Epicentre) I 

! f^f^f^r^, ^!*T*if%^ c'-'iC'i- 

■^f'ft=1w, C'sj’fl’^ I -ijt} '1'='!! ^11 

•ili' C^^tlfbTi^sT sr|!{ r^r^trsit^fl'*! ( Seismo- ■|r5(4>C’'''^?I f?}'^'?1 I 

gram ) I 5ric'‘M 'il^ -W'^! f<C*st>i'i <Al^ (Longitudinal) 

’iPib^ «IS?'£(’? (Transverse) WHW'^ '»rl^fCS 
I i>i:s '■'ttT4 I 5#' 


5TK? 



fb-iij 

pi r^ 

it '®rc5p ^\f'^ (Focus) ?fie| I ^rtFs 
^-■«lti:*fff'H 

w i :«ic^ 

c«?^ btiife ; 

(Crust), s(Tt%«1 (Mantle), c^f^t 
(Core) C>^t?t ( Inner Core ) I 

i!C«f^ C^*! 8*/ ^b<!J«, ^.^(t« 

I sitfe 

mj »ftt¥ I 

5(tf® C^^lt^F 


• ^ 

>|v||ripcsf P « S ^«Nt f&i>'i> I P ^ilCT 
'ffsi^ 5fil*l (Displacenaent)’®?lC«f^nf^'4 
5J I S -»)isc«r f 

?!f5?i (ffe'3i—?F) I nFs 

< a p iifmsiifi (d) 

{A, n) jfcsf >1’^# ^tr«r: 



f^fsS sil«(Ti:»( P 'Q S ^?icwfl ’tf« 
ei<}5;, 5T^^C3S^ P ^?(if S '^tn’PI 
sp^^Tt^ I ^(91 P ww? nj 

s c'f^ Ttft ^*ft^?f\Tr 

^-5 ^,tc*?, P « S 



531 ^ « 




■[ 0th 


’iT^»st^e ( f6^5--*r) i« 

#c*i m ’jn, C'fl^rrtciii s-p =5itr^«i< 

I 

5fjt^«?i r<^ i 

**^tf® r^^i' P ^''^'5■| S ■5^^ c^\im 

Tfzk cerf^?pfei-s m ^rc^i 1 

'2ff^?«icsi''f’ 'IHf (Type) ♦ff^- 

■<f«“a ?C« I P P 

S 5?:^ I PcP, vScS 

ScP—'fl> I 


1 'iimss 

^r<S'l!i5I'=^T^ ■jq^’ -Si!«rsf^ sP, pP 
'H fCS{ «ff®r*> s I C“tcqt^ ‘<l1f«< 

f^<c?r ^Kfft I 

P ^1 S "»<i? 3T?tn^ c^pfi:? sfc^*t -a 
P 'sf'ifT'Sl K f5^ 

A 

I rM^ 

PKP, PKS. SKS, PKKP <ef?r^ 

c^Vc^ (fs^—'>T)i "'•'3" c<rf 



5^! ^1*; ''T 

S P i:?ic5F^ mfm n[?i 1 


s?ff^c«rc^c^F[H 

^1 n?f 

m c^hrs *\\z^ I PP, PPP, SPP, PPPP 
•efff^ i vftf® frq ^n- 

‘'8lHf«\*j C«P1S| 

(Seismic Ray) Sffs^fft'® ¥t?f C'fT^f 
* About Earthquake—G. A. Eiby. 


£i1%^fa's «tPr ’T’^< c'f’fl 

fjim ’®t^ ‘P mvsfn 

(Shadow Zone) I 

» 

>!K5f^fjr?f'' (Discontinuity) ifl?) 

^•^<*1 |f^?r 

(Gutenberg Discontinuity) sTfca 









P ^1 S '5^?? -si^:^ c^fijVflw 
PKIP, PKJP \5?!1? -sii-n I 

^«lMf§?iJ ■«?%!» '« ym\^] 

f^^rCTfiSTlCS] \Kj%R-;s 'SffifS 

^|9| 'Ife f^Saf4l(?^ 4C!l I 
^nr^fs •sff'^^ 


'ik'SKl ^it •: 

(- 

’lf?!:^?t f-RC^f-l 4C?I I 
f4^ -cijafg 


sft^fTr-i P ■« s vsiic!^tf 

^jfCT ''^n’sf p ^s^nr 
4 Is ■|Pf4'‘ffg 5fg'=i 


^si‘i ?cg ’ffc^ I 

“I^VCin <'fC!if 3i;?ffi?>, ( 


gffw c f-iK jfsft^gej cvfc^ 


)-i'-‘-.)'{'-i) 


'« l< 



(Love & Rayleigh Wuves) 
■‘tfgft'® I gitc^i 
ggfgg 'sr^fifg i irij^g 'vjij?^ 

TJcg I gif^Vj 'Q 4«ff3pc*l 

LR 'S LQ I 

’SJ'fif*! p?p«^f<t4 i(l>(R 4feji|j 4^1 
4 t 4 I ^si»|p(?f « >f?f 5 ^tg 4 (Homogeneous « 
Isotropic) sihing 


^‘li'® sg^ ■^£14^ ln\\‘t H ^T^IgNsfftp'fi? 

ij|!fj»[ ■'Q '5[’fg 

I 81 f® <5^!^ S f4^ c4g''^ 

'«(5!?Pl4 ^5|>|g Jf^*| 

■:•<? I 'sgf? nP* c Pig Jj-ft^gc'ig : 




L ^*<-1 


'iiftsS 




//I, ,((»'Si?'UW*l 

(K) (T) (Period) f»(^i1- 

*1)^1 ( 

S’jf 1 

p:^ ; ®irf^^f< P^ 


f5i>pi'sni:»N ■«ir*i4i'',*i 

« ^TE—■5?it5f‘t ■« 

^fc?f 5TpW9f?l 

■4'Mj:«'C“i ‘“ife I ■>it^'f'^t“ 

'Ssi(<?;fe’it^ '-^if^l^f ^1f'» ^rll I 
r^^ii«if-?it5f '2rNr»i“4 

?>C^!1 =%;■<=?,M ( ■«i'5Ft‘“[ « 3r!f*i*i1 )< 



fbtfl i{=:> '«! I <nl« 'ALW<^ t'16^?l‘i I 


C*p^l5>T^‘t 4C'S i 

*lf^ 'S^csfti (Dispersion) 

p I ■'i?5«Fl«t^ c^l^’tfs- 

■'.■<^’f (Group Velocity) 'sj-St^T^ I 
'« (Graph) 

'e >{*»i?:^‘ f\m s^m j!¥< 

(fsas—vi) I 

f^C"!*! C’fC^ g(tc«1.®ii«ra fstSfOl'jt 

( Microseismic Wave§ ) 


'«]:'5P13 ?'^i, A *1I«( 

^rsc^ii c»f)fr'-s *i^1r»i'^'i i 

‘'5'f^'lt^ f^f^sT «rir^ »it5|iif^'?®f^i 

I '«ilff^^ ‘jS’I*! 
5!t?%C^‘ (Travel Time Table) 

^itf^ C^U 
f^f^ «El^|§ filfffi 






t*r«. "*1' 

'-■It^^ I *f^1 31“vifei ?tT?l! I 

f=^»T,C5If'3tf?P m \!S>j 

>■[ iHH, ^tfifS ^ir^^f<->r‘iTf« f*( y'^l- 

■'I'r!) I ¥w cr-'kiui! f«ij‘i-i‘i -ifc^' 

ffl'^Fj >f“V|^s|<ft^i [.)>!'}:}«! 4^1 

JlM'lt '.»{?:4 f^fsa ^i'W^llir-; 

« 

f'i^^l^*l -^C^’ ‘''S'1C-1>3?1?i '-I<1'S f.l>(r'1«| 4?!! SC'I 
••'Ik'^ I k'fsy *1 C'"?! r-iPsiT 

■‘il-roiPwc^?! r.i« |^'=i :»K'i> '.■|-•H! ^^l>iiJ5^>i• 

■»lt<r‘t 'i;*iC4-Sr1'^ f-Hr/'M -r-rci 

4"''|.!?M^: ri (Seismicity) 


/ 1 

-ffeflI * ki9?!l 

(:4’ffrfl*. ( -tfitfw^s: P, PP. S) 

(Amplitude) C'-k4 I 

(E( f»fe ? (M) kf-ki 

4'<1i 5'( ''T”'''k- .',=^C4 : 

lofS i,i;--lJ.-!-l-8 M. 

■£(4? (Guteii- 

I'ei ^-Richter Scale) | 

'.%rs\ f<^1i' 

5fii4i:"'''H Jlt*i t.')5 ( tTf^T*! fs-W's J 

'w'.v':'' ; wf'-t-'l i>Tl';;if<14; ; 'iis-v-' ) ! 




~S\t> 'Jfc') ( '.: V8 ) -; t-li|ji4T< fl^l I 

•y<)1< c»i >14 4k‘‘-; 5>(i'5f w 

f^-SlMfil, "STsli C4Cb ! '?l!i?l.i 

411:^4 'sk'MpTf fv'.'n—*i4pj I ■-<i4C‘‘ii 
4^4 '6ikk, 

$5T, ««iii c«lC4 f^ki ^ 4(^11 

'<14^ ■%|?f '^Vl'l f4t<l 

lijff ®Ftf4vD 4C'KV’4 '>-r<i 

<?t%4 -I'ik 5C5 I 

'^*1!«['^ 4(:4fl!>W4 4f4 '.>1^'- 
^‘11^4 6 f4®t4V 5|)if«lfc1'« I s|C4i 

iI5ir>i^, =*(t4 il4^4 

tj 4'lt^'t ■«! ) ?n ff^r^'« I '4 •t«5£^T“4 

VtiR44 r?f4‘=^’fl f4C^4‘( 


H!^C4^ I|i4‘(-'. r- .'4-; -14(:^'' ^'=1, 

';;f'i'C: fi'C'-t'i >ii!i| \r'!4iC4 i.4- >!>isf 

'.‘■)4fi) 4»ii4-'! 'K^keV' ^wevri 

■‘j?i?:'f‘' '*l^l4t':4 4^1 

ni'i'l 4{('»!r;.jc:i^ 44C>1 ffj'1‘C-ir‘T^4 

4!- I 

4^ '*il?-»£ sf4C4 ')'44t ?4 

t-f. c44 -n ‘4T|Plf<4* C>(^J ^■‘■k44 4£4 
i:4- '^!''9£4f:84 lil4 :4£\5 5C^£f' 

4lfvi4' r^'Ssfifr ^'^4-4'fl£VT4 I <i>fA 

5kK'*k’i4 >r5''5?ks ?ii fw-cK 

f!;f.i :^'»rc‘«; 4k|«il4 C4t4ki 

krc’l ';k4C?; I ftf<a ^Keik'fin^ 4T|£4 
«{i-iirc5f4 C^t^r^FA 
■S{t»S4 4'C<I f4®8t^'\ fr\. f«. 4fsii1C4r, 

w|'4fs4 





I iJt'f U irf*f fs[*1 

c^?t cm c^“ii i c*ir^i 

fife’s c-^ri'CTO-m 

fv»i:‘?*1 91^ 'i'f^ ^1 

i^5\e«s ^n?rsi ^r^iteiftf 

C5i\fc>i;tr sfr^JJ^n 

I’ 5T>®ntQ I 

sitSClil^ ’5r¥tN '511?C^^ '5Tfl5\5p‘| fiftfi 
(fl'VffS I ^r?i =stT'i C'nji^isr 

?It«fTf’t’‘! 

^S|<5C's 9 '£!W1| ^t§nf£, 

at-^i ^c-ir^p w'^ii c>f^i 
?i»(*>il viiwi f^’iTf't' nf‘ii) (iif^*?!- 

enc^ I 

Sit9 ^I'l c^il 

iif-i >i^^4i 'siw^ ’f'tct lifs^^ri^ic^ 

I ^'5 I ^■'SIliii'Q^ 

^r‘8fi-'Sf%c4 c’ll'^iit 

«^!iiw—^it'^*it5?l <>'^^l-®t?i ’tif i:‘<t ^i, ^tc=^ 
fwatC'-s I «it5 ^t<C^ 

i«> • ^nt5t^-n»r cv.^, 

A^\W C>i^ nc^r cvf^'SjTft^ >i»Iff«(^l^1c4 I 
t^r-<?!i}iv fe’ftii itf5T% C5i*1 

*\’m 5^5^' I C‘r4<ir''l fCT*i 

<iri4 ’i^w 

'«ir>tl84 C*1C^ ?sf^ 

i >itw r^i 5(1—’Iff 

‘«f5i1l?'tl*t’, ^tC4' '<rsi ‘’Sj^l'di^l’ I 

’ICf'?! 

41’ll, (.4'5( ill ^^T’^ra) 

•«rr9r«tc^4 4'»11 r^iivsi?, 

Cif-^s^JitCVVl iJ'Si'r^J -<^ 44^1 'Sit'^ C^l^tC^ii 

Hi I i!4’l '»i'<J’?il »l?f»l^ “nff^/tcnil 

^Sf?l ..‘E|4t“t 


^C3r ot^ill f%? 

t^f*I C^Wc'felJ JTtr^ “t^fSI 

'Q bjll^raicr^ 

I 'STtsr-jk ’1’tif f5f?JT-bTll'5T91^l 

r^C'^if, fsfn ^ 4Cfi ^n- 

fe«liT i Sinfil ot^3^-bTt(:«t«1^, 

■®irfi( brtc^flfl I 'Sffvfi^lj-^ stCitt5?t'5 

■stf^^^i c’^tc^l «ftfi ^f^eHRi? ^i:< 

CffC^i i i.^fCHij 'Sitnift^l C^tt® (.'ffl^ i 

^'Tr^Jf5f 4-^CTH C4H ? 

(ii?t^i| ’BflfB HJH’lftijj f4'l Cff4- 

^>JtCff4 4tlil ck=F fM I f'sfH 

^j’tafiitt'ifs! ’taf5i4 Bt^c^H I ^^enn <t«i 4?iCfiH 
—i5T^;*l 4^1 -^4 ^i:'4 'll I m ’i'C'^l 
^t'5) <r^j:^irc4‘t} cbte^f IIh fc?i ’j’gcHH, c>ifei 
«tf^r4 ■SiNtCfftr nc5f^4rs45; 4t^«RlnH4l 
4®i'1 f^®i>il w.'< '«f5'iti^ 4’'SfH Wi4^ 'll 
«('k^ litS’CHti iivsH V’ siiH41 *lf4 

I '(ff^tc^ fffW 'SlRlCfftl 
'Sftvsfef?; *itr<i I '■sftfji 4f«s, 4it^ 

niC4^ '-.'TtHH Hi, nvTi»jN‘« m4H HI I 
'i^tf'isl '»l*1^»t f||i:i» Hj Sj, f->f rv:C4 
4Hi^ C'^ra ( 'Sir? ‘<(^<1 >rcsf -<i^4 
Hi, mn) w^H, 

•XH ^Jtf^iiC4' 4«J>1 4'H^|4 

WW nutH-*! fnC'^H HI I 

|C’l3rHf'4>C>f^£l>flr‘f4 ■4i»tN4«ifH 

"iCHfe^lH •'SitHt?! *^14^51 S!^?!!? Hf , IC’IH 
C4t'd>f4 4fH^ ’a,® fnflaf <44' 'I^Ht4 ’‘tC44 
fifCHl 4C<1H I ''Sffse itJf-^TO 

■4iS 44^ fH C^C4 C4, ^fHal «}CH4 

’fHC4^C“4 4ft ^intcifil 4^<i-C4i4, 

fHtiSftffS fHHfl fHC^^I 4f4, • 

mm ^c4f«T fff^—C4 mi «ftfl, 

-St^^ 4rf§ I iff4 41 >1C^Ti{ cHt^ 41 





■511 t t m •3^1 


I,'?! ■^Tfpji 3 Jf'Jifi! PfCt^ 

■•T^^tCS, C^T^l ^f"''‘lf%, ‘ffl 

^>(T'“trsr?? J(:<1, ijcw 'ani 

-«Pfi^ I 

c^rsicw^i f»n 3 ^f^rt & ^>f[®C'>:r>f 

C»I f^w, strj plvfM 

’I’fsi '«fiPt 'ii' ■ftps I 

c-f’frc-iPi >itHii-?f u’l^iifi bi^c^n .f-ujfs 

'6 Wi^f^CVf^ j^rrf -ii^cifi^sfl' ^- 

’flfij C^35l I d'^tr^fr.isftf] .iiv '.c 

«ik’i c>i^i:ir'S ir 4t®r 
^tilf^<^lt'! ifi^i- Principal James-c^' -i!^! 
^tT« ■!f(-3?t^j< ^C5? CB^I^ 

; -^(i;j«i pipf c^(:5}f^c^^, '3'®cpn 

fbpT? C'i5^1->fC^'’'l j Jicnf 

'■s^ n':,%C\S —C^CSI- 

C-lfili-?F'-'l|&1 ■<piS-<|g =^CT|vf 

1^ 's’liii'I iSfi s (.>1 »|f5| (;j| 

i?i I f?fli sit 5n« 

'ii?P' ^l5[r?f v(t^C51 

sir-^i lew i}f§?>i 

'•Ifjf% Slf?!r I c^T ^]4' C?t 4 , 

J!pK^isiii s(i§icT,^ sir^rv' enc^, nr^Ji- 

c«ic^i >if?i, ^rPivs CA^jfij osfPre®!^ 
^ifi?Pi<p ST'S ^Nj"fr c*fe?f ^' ’pc^i^'S? 
Pin ’IpMf’Sffv-CJI 51 i ^?i c^fC's 

nrf^ Pi a. 

“«)W^ 'sftc^r I 

>it^ 3ie^l «it'5 5^ti( 

’^14*1 i^r^?[f5 5p:ti 

?!ffw ne<*i^ ^Pi wl*! iirc^f^ 

c«*ic=?^ pie? c*i^®‘*i I -flbi •«ie5ic?ir| 

cn^re^si, c^i, ^Pr 5{ff% 

c=*T^ "Sft# ^f^tw f?ew5i itt% 


sic*!] I ■sf^j'^tf-'f^ ^r.«r -Tf''ii '??Pi P 

<c'^, ppi ^t^5^ti!-''i5r< P;^ c»l, '5(t«»C *-P 

'WWT^ I ^tPlPn 

3e¥ c^iw ‘«it^Pr«p’, <i>'p*i 

■<Tf^^c'i P«ff5? ^te^'—'«i*5c*i f«P 

Hill %i ‘«l<3n’ ! P^si Hi 

4Cd' Slpj^l ■S'^tCs ntP, ■^if® fefflH 
^'p'9/H m ptc^Pi^' I Ahi ‘flC'® 
-STi^ff^ Jp-ICSH HI C4iH ^iPHtP'T 
e’(, 'sftP si'-ff I Pc5 

■4fiT-p>f"Htv* 'si?rT^< I '«!t^*^ •^'Jt 

"Sit® '<pe¥ H^c^csf 'iien JTC'wi ^t'S^htH 

pi ■-^ru ? I 

I fspl ^WH 'i'HOlH 

“ifi, ■-'1^. Pf. ^■t*lt’i;‘l 

Pe^H, c’lH «iiH'^i ail wH c^e®i 

■«(fscsrn?i <iTw ^P -^l’ *PC^C’Srii 

'Srfwksi, Pc-t^Wit^ ■«ffHm'<!1’tJ I WVr»?>irtiJ 
iSfH an f.?|cilJ) I “P Cl?— 
c^fll CWtsi<ll iilWi^H Pe^l ^t'Ht^ ■•Iffwcw 
BWt'e C4H v” 

€Jilf5 ®l|%H!i1'5r4' I WtH *l(i‘ pi I 
"SflHlil f«r? bSFH'^ WafH '^I'SCWlm 

Pc-f^l 'lf5!^ Pfunfia ;. Pc? i?C-=S’'‘‘f 

( iSfsfj-c, 3f^?ii.: ) »?rl7C? C’fP I 

^pfc«ii—'"ic? IPI P 
Pce]5f ? ^iSrCH? S|C?T CWl ?3C>f? W^-'t^s 
f«H I C»tl -p ^P atw Wfq 

iSftCHH, «IW^1 

HCsrtWh ? P^TCW? HWH ^Zm^\ PP^ C^IC? 

cm ^fjitis I «fpHc? e?t?r pffii*j i 

c? ^Tp Pj c^r HI, c«F?if[ 







Showcaus.' 4C^*! I ^?p! 
f^6t?nf!t, • f-ii -^fiih cifi(») ’<3^ 
I ■Blfsfl’i S’l'SC'?!*! i?l I 

—“®ljf^ CTI ?;' ^'C'?!C'^)31 C-l"* *i^, 
■srfsiH i|?a outsider' s'll^ ^•f'tC'T- ■:*i^'^?! 
TCiT^ Ri- f 

—“«rr''fffl ■sii'')|!i outsider C'fhh ? 
C !■! Father of the Law 

College !” 

•fW '.'I iisfe firCTlf^rfii], r.>!rG 'pfc^ 
'.‘ICn I 'BTf'S i,r^n , 

if(if .£|^ e>c^T (liffi I fefii 

'SfC'-^TC^^i •Ti3j-*ifif sum 

up ^I^lte!^-- 

sfpj?! C'slilsli cd'l Representative 
deputation, ^.. 1 ,;,^ 

l” 

‘iNfst I 'f'-'ll^i 

>l!^Ji1i«!ii 

jjjsf I 

fwr^CVifv ^-i;j(rvf f. t 
?’C? I -sir^ fii ^at. 

■?f*fItiS^^ I sf^ ^5f- 

ijsts f^9{ 5q, 5^j t>i:?!Cg, 

^?fsidErfc>f ^r?!, *il>[r<i>si 

’ffsRWr*^! I 

I f^9| I 

iil<p|§ Itfv fgsTl't vf5F»| 
iR»i? '« 5t9ii--iSif^ 


*}f? ft!i:>fe f-tfii oiC'M ■»p, 

ml '»?! ftr<|i -^■\ is»rj|C'r*{*(i i 

c<ti»i jcffi .;t3i ■£rfti:''f 

CH»|R|!f fill .fl!|if f^, 

A-JT^Jsilq sil-rHjfffflsiivi fiir,utr*l’51 

’f?! ftfCN i}h 5t>c^ 'fiif[’c*fii I 

f^>i?}, •«;* c:5^<i-'jc?|<i ‘«|i5>(H 

U i f»!5?»'i^! Bf<p| *fC'«! 5f5lU*1 

■Ni^ilC’-rti •l^^-'iir.i? *4 ■«)MR''ii 

r*i^[ii:<N! F*? i 

c’l^i 'tirii i(5f5i''.5ri:¥'fi '5i§|ir^«tpf! \ 

a'-jR '‘i;j:qif?i<fi sfisf!'!! 'siiN ■f-'ri ^1 ‘-iTicq 

’Jff -Tt I isit'!!? ?[f^ 

c-irr*? ^Wfi: 

’fii i ^fii 

''A^h ’fC? m| I ;(t5»f 

f 5*ij ^iN, Polonuis-iii^ ifl's' ^fgsjg rigjsf^ 

■'.^i^i ^f»i *ttli!®^ 35r.iif|i?:r ifj^i] I 

('.“lim IfuT, f^l fitCi^ir 
(.‘if^lC^I fepB 5 ^Tf— 

®!fj;!}®l '^(■;t (:vf';^| j 

I 

Sir John Kerr-c^ 

f^wr.% 

fOT, cJRiiCtfi cm 

^pnrlS^ 3ff^ ^jc~i ^ft5i ? ^ 

5fnr® '>ii| 5’ff wf 

cjfc^r^ I v«?r;( JTt/fi?i‘r^; jfRflSTirtt '»tt»f{r??! 

r ' 

i sijJi 

’tr^ c^rf^rr®^, 







c^r^tt^r «r=!r^ i fM>i 

*rc?r ^cf^t Tt^ *Tr8f 

cf ?-“^5T ^ ^^5 c*fnt?r f?8¥, 

^tf5r ^»i?ft*i--^=?, c>r^ 
c«Pt=T 

C'SI f% I (Tf^'S ft*tW 

•rt^i yr’T I 

—“^C?r Baptist Mission Press C^lZ'^ 
ft*f( ^^cFsr 5t?rc“n 

f% ? 

—c^r*f m c*i '«sT 

^tf? Plates C^^ tfau csnt^ I 

sri f?^r, "sra 

«r^5tir r’ 


w*Fti:»t ^fcwt^? ’^hcsrt l%tm 
8nrc«t^^ 

c^5H ’T’i’si' ^rir-— ^ 

^ 5ir?R*rKtciT ^tu=r!^ 5r*j’an i 

>iKt»i c-nn sptl^ 

C3T^1t?l^ *siJtnfOTr«F’ ^ 

K®! I 

■5ft<5r*ft?ttC^ 3TtaiF3T?i8itst iSX^ 

n’F'i ’it^jpnwrM ^,C5 

^ntc^ t ^rais . "t1%Hl^ 


c^c>r '»rt*([g fni' sHc? 

"—^tCl, ^1 ? Scientific paper 

I Plates • '9^1 ?C5t l 

Sanction ^Pltl tofl f C^t?!l9lt*t< ^ii’*P*l 
f%fsf '®rf%q^ sp'?if^c®i^ I <5? c^U 
nffff 1%, cw. c-sflr^^fs 
=jc®!fe^!r, cHt^Ji ntij i c»il 
£f?^ C*f^ I Professor (Chuda 
Baksh ffrstJT 'S ®i’ ’Fr®ir8f« 

—-sif^i^tie ^^c«r us*?! ^ 

f’fl "tr^T I C*t^^=T 

nc3 1 

—“Good morning, Professor. You 
look like a Prince.’^ 

—“But you, Sir, arc the King¬ 
maker l” 


5rr?tipn c^fsr mi 

^fc^sr 4*i5f 

f%, # *fr« cwt®! c^r«iit'« I 

« 

^«ti Cahill 

=^91 I =ft:^tc’4?ar!i® 

Ffsi^tir '#?r«ri5 %*fPi 

spr^j srr^f fwnr ct:«f c?^?! i??i 

'^^r«ri§ srr^f fwfi,3 



'»■» ■ aitH'S [ ill ^^^1 


1F?1^ «i|tJ¥ I 5ft«1 
>jnsftw «rcTi'5f v^?i! 
ntc? u!i5^^ 5511 

?^CS}5 cSfifi-c? u!l? OT 'Bjf^^FT^ 

jffsi^rtr f5f¥«>jri-'n^r« n f^r i 

^tc^r ^?ff5 'e «[fiti:?ii 

I 3?<*sf^r'Q{i 

int’fC'j ^li:?! f&f^«sJTi“ 

«Tt^’si cifc^i mfKstff 

ftii m f^tni- 

i?tc*j srcfii’f^ ^ir c?«fi 

CltCf-iilir C^fJf '^r^fw?!! s?1 

siwi 51C«f 

j[ni fircf 

CW\^ ^1 I 

»r^OT 

• 

!;«5iiri|ir ^wM- 

*ife sT^w 

*f'5if« ^'it=!|5? } c»j 

mTm «ft!:¥, to? 

??(c«i? C5\w f is*^ ?i ?Tf«tjc?{Sf 

3!to ^t«ii n\ ^ to*^- 

'9t<3t? ir^ll 


5FW sn ( fsfW 

•^to I ^ ^N?t3n 

’ • 

^?tcf5i qtoi f?^r!s»tfm?f 

5pif?r5 “ff^ ^f%K TO'fil^mi 

fC? s(trf 1 C’i>?W>T ^9^ T?f*!'3 

3fto 

ilKl n I ^5ft? 

'ill c?, <iir« 

c'«tc^s f?^i«!>»if%!| 

Si'S ^?[ c^^ nt'Q^I 

c?3 nt:? I 

%ii^ 

vft^ «r?M c^, c^m 

?w TO? ^^1 

5T?1 'st?| '^fl5«5! I 

-SI'W ?:S5 C?, ^^CftT?? ^^sf^C‘'5 C?5T? 

fel-f?ifif?1 m, ?t^j“ 

>511^^ f?>rtr? w\^ I ‘fit «itf??tii(S ?t?- 
CiJlCn? 

c^R ^w m 

f5f^«,Jii-f?®t4\?t MH I 0^ sr?, 

c? 5(? ?s *« ^rwtw 

^.fi^jf J|tt?t?it?i5f ?si i?tii:^ '« 

s{%c^3 tsp?fii «rc?t5r 

fntf. ‘fil 551?? ?R R^^iofpin 

^t?'9 ^^c?i ?tc? 

m I { 




4it% <c®7 5pf?f, f%^ <ir*f^ 

5^1 ^ «{?ii:*t« c*i c^t5? ?r?i sits^c^ I sft^^ 

'sigjt^ n^im i oq^ 

<2fT^^l <fft« iim m^ c«i 

T%% I ^t«r1 3!!:51tilJ| «t^-JT?«f54T^ 

»tftc^^ cen »JW^ m ^Tll ^?ic^ 

’^f«!(^'*tc« =ftiR1 C^T^I 1 ^W*i 

<] «lt?l'«C5lil '®t^1 feffw^ C5IC^ nun I 

C*f^1 csfc^l, '!5t?r 2|1^ \rU 

m ®Tfl ferf??^ «lI^C»f C^IC^ ’itt?? l 

r^^c'? «it|?ptwi tii^«f^ <it«(?i c^\mn cb^! i 

C5^t?j ’t?! ci?w ^t?[ 

cm ti ^«i 'Stilt I 

^'S tiH^ Cff^l «tt^ I ^1 'h1« 

c?^ti:<Piii t till:?! c«t^ ’iwK 

I 'ecwi^fa ci?t^ Hrh c^t^tt 

c^9|5ii 5itft dc«t c«rii I c^T^t«r^ '5ii:3fc“f c^i^^ti c^ch fm 

I f^f^f^f’t ^cmm <iiw<t * 

ifill mfk^ I ^?|5ltts(tr3t^ta?{ $*!? itfJira ^t?f 

^!ec*nt w 551 c«f’«fi c’!®! ivb- iuitjj 45?p^i c^t^fir 

m b8 fiTitit '«t<K m c(fC5? C5I5 »itc'® m 'Bifi cm 

’tttit \ ^iF^1 'StJtJt '««fl5l? ilt^®! m 

cn ^sitiitc»t fatr® ’ttw 1 

«tt55i »rtc'? c<( C5t^ cttt »ti\^ c*f’»rc« nt^, ^tt«rii'« 

»r% iit:<ii^ t 'srt5 cftt ^jtit^fR ‘ii’F 

««fr»t5 «isitiiTcn 1 b's^ <!^t*r 'ewc?i5 

«*tti¥ «t=it5tw bi <arrt^ ^wr^tt c^cii ^k'® ’ttcit 1 



' 8 ’t 

witf^w TOl%9ri 

C?T^ ■*P%N 5ltll, 91%^^ C^TC'^t f^f*3?« 

I • ^ 

511 ’{t^t ^1^1 =11 I • C% «it?I 'iJ* ^t^»1 

C5|C^ ^tctl I 



*fi^i-^tfei fnnc® «*f 

'»I5?tlftr»f 5t91 ^t!f I 

09^' “it^5’??r *r^ c^t^ii c^t I m\ s(-f%5f 

*1^11 lBC«Ti c^f%n '^ft^Tsit!:^ mfirc^i c»f^^ »lt^^ 

«^;it9tc»i f^zvi mx '^i^ 

91tc^ !11 I lftC'»?J cm <ltiltwi CSfC®?f ^*1?r 

f«fn« me? I 

f?t'i?'stc? ^?c9i emsite?? «it?'e 

?j?m? swfc? l 




£>tf^i, fma'fj (.h«i, «tiic«iJ fsi’f«»( 
<s}Kt5isilf isfepsii-it ^^n"i C5| (w’’ 
fM*.'«t>? ’«Tt?f 5ff^tc^5( I ai^Nf9*l (.-^m ffill 

3jj['Sf 'ejtsf 'e vSf^isj^f, cjfl 'iffaf C-fjjjir | 

•^^t'^itwir i 

'^m '5tf!(t!:tr?f jim 5if«(srai 'b% 8 ^$ts, 

'stir^tiit? ’J5#t^si!:*l »it« i 

» 

af-^ « ^af^, r»!«fi NS c^ «fi?t»f f®|^ ^1^5, f^tsij^jf, cjf^, 

' «rf£»ii'fH'«istsf ^tf'f^ta «rr5ii£fa »fmi, 'it^a 'swa ^st'^rfa «ff^ 
aiatm i 



wrT9w^ 

cwc"t9 ^>sr? ^ atrNf >Tt«fC5nir 

^c«fc« cFt'ff >»8v 3Ttt»i ^«Phf 1%wt*r I 

^cw *f?®r «r«rf? nf^m'-i m 

"mm ■« Jitfn^ nfaf¥t<f1n %'ST’fH m 'arf’TR I 

^t*lt5f <Sf«rrf%^ mw I fwrntf «fs?- 

’ftrt'iic'rs '»rt<3r? am; ’rr^i 'flu's \ <4«rs? 

cw5^t^w j(w wts? <irfNt?j, 

’f^sf^-rt«ii, <£rf^ nm w 1 ^«n? 

^ Hta far 4 -«ot ^Pf’H ^ osi ?pffl ^<<1, 

'*ififFt«ir5?^ »?# ^rf^Vfcsnr ’Sitfti ^«rfsr « ^ ms 

Vii?»it8 fjr^f-^ ^ir f3i^*|f 4:f:ftW5?l5«1 'ern^^ ft? ^ic¥ I 
nfijiw %c'afc’» «rt?5fC9ij ’I'li 

vjfif^^j nfl^f ttc^ srfsi m ^ f afc« <ii«R 

■f’ft|l2LJ[tT»ll »rN ¥*1 ^ I ¥tl^^ ■BTt’Htlfif 

f^«tc< ^«rltm wt»!i ¥l^, 8ft^? ¥»gt*f¥ir w»ft^ff¥¥ 

«ff^it=n:¥ ¥?n:'» «?< fN 

: ^ ^Wr»r» ¥aim i 

[ *ffaR?r¥ «r»f« *ft'^ ^tffi ^ 3 


^t?t^ «r^sar at®, 
¥^¥t«1—> 


wvm^ ^ 

If wr¥, ¥fnr pwitH iTSff 








